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(54) DEVICE AND METHOD FOR TRANSFERRING GFP FRAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that the 
performance of an end-to-end path from the Ingress node 
to the Egress node of a GFP(Generic Frame Procedure) 
network can not be monitored in the check of an FCS 

(Frame Check Sequence) of a GFP frame. 

SOLUTION: An FCS generation target area is set in the 
payload field of the GFP frame, an FCS recalculation is not 
carried out in a relay node, and an FCS at the time when 
the GFP frame is received is attached to the GFP frame to 
transfer the resultant GFP frame to the next node even 
though an error is detected in the FCS check. 
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[i^ffi] GFP (Generic Frame Pr 
ocedure) 7l/^A(7)FCS (Frame Ch 
eck Sequence) Of 31 y ? X'te . GFP* 
y Yy — Z <F>\ ngr e s s/^F^bEgr e s % J 
- FtWe nd-to-en d <ZV*J* CO ft fgg 

mFC S«tH*SrfTfc>r, FCSfxyK^7- 
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Payload Header 



(2) 

1 

[ff 3fcjg i] GFP (Generic Frame 
Procedure) 

ffjfSG F P 7 — *3&*lffl|aG FP7 l/-^gSKiC^ 

^T£j££ni£ff 2n34§^, HiaGFP7^A(Z) 

K7^-/> K — ITFC 

S (Frame Check Sequence) £r£ 
^Ur^n^ftJfBGF P7l/-AOFCS7^^ 
ft*+ <5 F C S £A?ltHI n 4: fcflMR ^t5GF /0 

2 ] mflBG FP7 ACSSt^ttEG F 
P7U- A^rSfs miBGF P7 U-J*<Dm 

E^-f n — K7-f^ K*3J:tMfflEFC S7^- ^ K£r 
|WFCSfz^«:ff5FC Sf fe 
fcfltfcfc:: * 4r»»t-rsi»*qi 1 IB^^G FP7U- 

[MM 3] tMEFCS^*2/***fc:J:<5*(rEFC 

£ix£*<£ GFP7 J»<D^7— frtkm£tl£Li&'&. 20 

iX«OF C S*tt*Snfc**ffJE&ff>GF P 7 

AisiHK® t-tei£ £ n 5 £ £ 5 2 IB* 
(dg f p y is— j^mm^Wo 

[|»*II4] (»BFCS*-*^^*«K:J:SmHBFC 
S^ SX^ {d*5^r^7— ^*WStLit»-&JCffifSF c 

9— tfcffilCO^TffirlBGFP.** h7-^fl^f 

a ^ ai*p-r 5 com s it z t *m 

m^-r^it^ : ®2*7t^3fa®coGF p y i^— w 

"So ' 

[IS^^SS] GFP (Generic Frame 
Procedure) 7U-A^GFP^7 h!7-^|C 

fttllSG F P y U-A«*R«l&MHrlBG FP7 A£§ 

ft ir^oGF p ^ U'-AeiS8«^«giS-rs»'&«c % 

miBG F P 7 U-A^ttK^y e H E C (ex 

tension Header Error Cont 

r o l ) y <i —)v KtoffliBG f p y ^IgjUgfiJc^ 
tt63K*1Wfc3E*f«i:oi»»t, ffll2GFP7U^e *p 
SSSIgUlA* £ ftfclR<Z>ffiEG FP7^^)FCS 
(Frame Check Sequence) £ £:2£ 

tc, jwiBGFP7i^-Ateis»«3&»bHjA*n«iW[iaG 

FP7^A(^FCS £rl?§f®: It w^X^ftJtEG F P 7 
U — A CO F CS7^f — ^ KM#*-r 5 F C S S§Hff#« 

[»*JR 6 ] fflEG FP7 — Ate*R«#«rEG F 

a SrSffLfc S9EG f p y j^<d-< 

4 n — K^i I) T&XTjmtZF C S7-f-^ KSrffl^tF 
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go 

[»*iS7 ] fltrE fc sfx y p^mzxzmfrF C 

S?^ y ? [£*5^T&OG FP7 U — 
Jtl^^<^GFP7 J*<D^9— J&MfctH* *tfc»fi\ 
ItfJfEGF P7^-A|^i££*vf , itoefc sstr#¥. 
^{cj: 19 n^iffJEFC S S:W# £*iT HIJfE&co 

gfp7 \y- j*&mmmz.mmz tiz> - 1 **** 

»*<6Ei©G FP7 A<ESSS1K. 
[Ifl^igS ] (WEF C = y ^¥fttJ;59ll5FC 
* * fcast^r^^— }&«*tH**ifc»*^iWEFC 
S^ $/^»b:^x7- ^tH£ii£a£ix, 
7—^tB^ot^rmfEGF P*s> h7-^fl^7 

^<b-T^IS*ll6 £^I2 7 1E*GDGF P^ U-ACi^g 

So 

[W*«9] »EFcsww-»*«ra, ^IJIBGFP^ 
U — AOflfJElfcK^^««'£lfflEe HEC7^;i^ K 
GDftjfSG F P ^ U'— A«aiS«c*3(t S3E*f«ri:3E*r« 
fcoWES6»*r*«)6KIHiI»i: , 
Xft^N* ^ l«E F C S OftAMKG (x) 

ic#JS L/c 7 >f - K'* * «:lWfE**«>»lsfc ^ * t- 

ft bm&t zm^xmu^ftz^b^zcKctkn^ 

MEC R c«S(HlSScottj|SlS#:^*J^ U- ^ <D&mjj 
£l»EG F P 7 A<E^g^cA* £*utB8cDiiljEG 
F P y u — A(7>ffifEF C Sco^tf ;y h 4: oftSr^rn-^fn 

i:SrW«^-rs»#:*5E 
80GFP 7 U — A^^^g 0 

0] fttjEFCS#tf»^lfe{C*3jtSFCS 

Wff-»tt. 

«Ec R c **lil*ol»E**«>«ljfc ^ ^ri-^r 
mEi6#*:fflEC R Cfitjff mS&lcA^J 
RC«3IIfiI86tcoS:AAb, 

fltEGFP 7 U'— nfcRoffiEG F 

p7^aquefc $<nmm&t*y hitr-tn-enm 

^^-r^lt*^9l5*^GF P 7 U-A«iSS8g 0 

111 GFP (Generic Frame 
Procedure) 7U-A^GFP^^ h 7^^ 

icfe^rfis-t-^G f p y ARasiinctet^T, 

S5EGF P 7 ACSSRaaMfflEGF P7> — A^r§ 
fltfci^l^ OTGFP7^A(DFCS (Fram 
e Ch eck Sequence) ^rffll^T^^— ^ 
^y?&'fT^. C^FCSf x7^t-^^TX7-^i 

tn £ n^m^JcMfSG fp7 



3 

C S^ ^/xy- ii*Dtf s> * h#«*r**.fci 
2] ftljfS FCSf x y $ / ^7 —aiifcn y 
F P 37 A|saSE«(cC»S ix<5^<* GFP7 A 

ixfcFCS tbTfllS^tDG F P 7 U"-Ae«« 

p 7 \s— A<Ei£iSe o 

3] flMEGFP^V-AW:, GFPyy/ 

(WlBBf*^ 7 -f Ktt, StJfBGFP y is>f7\s — J*<n 
flfHEifcK^ ^ GDSpare^ — K<D— fflHC 

R(t'b*tSw^«r4#«^-r5»**l lEt(7)GFP7 

[m4tlRl4] ffiflBGF P 7 V-Att, GFPy>/ 
7U-AX?fc*:i£«r««£ + S»#*l}&>fe 1 2<m> 
-fix^ 1 JBKB«<7>g FP7 ix— AteaS6«. ^ 

5] iEGFP7U-AI^, M1BGFP* 
^ f,r;^ ^ p*)GD I ng r e s s/-F^bEg r e s s 

x 1 d ic^tSt 5 7 ^/^ttS^ ^ ©gff © 7 

P7i/^sm 

[»*1B1 6] ftfJffiGF P 7 A<7}-<^ b-K7^ 
C7 — ^(7>7 U'— A«rlft*SU flJia^^s/ h !7 — ^07 

tit* 1 wcimbog f p 7 iy-^mmmmio 

fflfcrWS n £ *:»« £ 1" 1 6 IS^^G F P 7 u 

[M18] IWlBf-^y h P — ^tt. Ether 

tOG FP7 U-^gigfo 
[BsRXBi 9] iWia^^y h»tUfSli, fltflBE t h 
e r n e t £>E thernet^ Ix — AtfV*^ K£» 

K^COG F P 7 lx— A<EiS3£«o 
[»#52 0] (Wia+^y h !7 — ^14, POS (P 
acket Over SONET) T^SI^^S 
£-T5!ij#*Il 6£/cJ3l 7ta«(7>GFP7 lx — Ai|tei£ 
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4 

COHDLC7 Ix— A©-^ P — K^bffllE^^- y f* 

Hl-r5C4:*:4#«i:i-*W*9l2 Ofa^oo FP7i/- 

[»*JI2 21 lffilBG F P7 lx — AS:, ffJlSGFP* 
5/ h !7 — ^JCiSt^TfflBSGF P7 ix — ASriR^-t-SO S 

I ^ea^^/ucDf^ H<7)7 Ax*fc5 tx-f ir l 7 ix — 
AtcftMU COfltflBGFP7U~ ASrttJWLfcgfliaix 
^tl7l/-A^> i|2GFP7t A<Ei££ie£>i®£j 

fcwjt?#- h^bffiriBGF p^s> f !7— pizmm-tZG 

FPy ix- AiSflT «r 4 & UHf *.7t r. £ 1 ^ 

621 CD^-f 1 3g{-|E*COG F P 7 lx— A<E3*SS 

So 

[»*JB 2 3 ] UMBO S I #S^r;K^S 1 S t b 

T> SONET (Synchronous Optic 
a 1 NETwo r k) ^l^tlS C ^$:^f tt5 
M3R9I2 2Et^GFP7^AKiS81. 

2 4 ] miSG F P 7 U-Ai£{a^j£l3, SfjfB 
SONETOSONET7 ^^^'f n — KMffiTtEG 

FP7l/-A*«ttt, roffiflBGF P 71 ASrfeM 

DtfliaSONE T7 ASrffitaGF P^ ^ h!7 — ^ 

t-ai«-rsc^«r*s*t"rs»*j|i2 3ia^oGF P7 

2 5 J ffifBO S I #«^7^<Z>iB lit L 
T> OTN (Optical Transport N 
e t wo r k) jjiffll^ns: fc*r««^-r S»*JB2 
2IE3KOG F P7 U-A^ill^g. 

[»*Jg 2 6 ] HfJfBG FP7 — Ai£fl ^fttt, ffllB 

OTN^f^^7 y ^ t A(D^<-f a — K"CfcS 

OPUk (Optical channelpaylo 
ad unit) (C^tJlBG F P 7 L^^^Mt, Z.<T> 
(WIEGF P A«r»*iUfcmia^^/U9 — 7 
U-ASrmt2GF P^> h 6^ 
^ + *W*5I2 SIS^OGF P7 I Atei£$Sfio 

[IS^I12 7] GFP (Generic Frame 
Procedure) 7 — A^rGFP^j/ h!7 — ^ 
Ciol^itSGF P 7 l--A6i8tl^l)5GF 

StflSG FP7 U — AtflWlEG F P 7 U — A^i^^g{C*5 

v^4rit*ixafS*n5»-&^, ftliaGFP^l ACO 

^b - K7-f-;u K — ys> h^*t LTFC 
S (Frame Check Sequence) £r£ 
j^LTr^SrttllSGF P7U-AOFC S7^—/U K*C 
tt*tSF C S4fi»XS*«x.feci:S:»fR^-f 5GF 
P7^^teim 

[If 2 8 ] ftfjfSG F P 7 — AKSS6«**lWiaG 
FP7 U-^^(fltI^^ fttjfSGF P7I/- -A(D 
fitJ|S-<"Y n — K7-f-^ K*5J:t^ffIiaF C S7>f^ K 
^^TFC S^^i 5/ ^ SrtT pFCSfx yt^M*:^ 
blZffittZ t*ft'&t-tZ>m>£m2 7E80GFP7 



5 

[l*3ft*B2 9] ftfflEFC ST* ^XgfC&tfSffjfE 

tijiHGFP^u—^i^si^n-r, mia^-am* 

3 0] ittjfSFCS^ ^^XStC^ij-^ftlfB 

<n^=7— IfcfcrifcO^TffrlEGF P^y h — ^(D'ffSgv' i0 

*4#*£-r5W3fcJB2 8*3tl*2 9|S^OG FP71/- 

[W**S 31] GFP (Generic Frame 
Procedure) 7l^-A*GF y h !7^^ 
(Cfc^i:6^t5GF P 7 U — Afi3£$|«fc:*3tf*GF 

ffllEG FP7 \s- AfiiSKIK^MrlBG FP7 I 

ft ir^GF p 7 i/-Aei^fl:itEitSi^i^ 

MEGFP7l/-AOt^$/^Wi! eHEC (ex itf 
tension Header Error Cont 
rol) 7-f-;l/K^ffi|EGFP7t — A«ji£iS«fc::J3 

(t-55E«rffJi:H«f«:^^^i:, BfifBG FP7 u — A!5 

i^Kg{-A^^Hfcj^OttJ|2GF P7U^^)FC S 
(Frame Check Sequence) 

FP71— AOFCS^tf^LrCtl^MSGF P7 
<U<D F CS7^ — KJC#*+S F C S Wtr»Xg 
£<f £ «r»fit5GF P 7 A*ES&*ifc a 

[»*J|3 2l ^TIBGF P 7 — A«iS»«aMOTBG 
F P 7 U'-A^tf tti^lC, ftjfSG FP7 U — .ACQ 

p — y r*5j:t^fiJiaF c s 37^-— KSrJfl^r 

FCSfx y >? £fT 5 FCSfx jx^IS* £ bMfif X. 
/s:C^S:4#*i: 3 i15«gqgf p 7 

[W#«3 3] «f|SFC.Sfs s^xgictettaifflia 

FCSfx -/^SSl^T&OGF P 7 U — -A<si£^g{C 
liS^tl^^GF P 7 d^tn^ttVt* 
<g\ fllBGFP7l/-A|«S^tlf, ffJfEFCS^ff 

iifiii ± o Wtr£ £ ifrfcffiriB f c s s ttr WE ^ 
^^GFP7U-^eSgf(:gI^^^i:^f^ 

S»*«3 2|S«CDGF P 7 U — A^it^feo 
[»*«3 4] ffjfB FCSf IllCfctt SfliflH 

FCSfx s^fcfcl^TJt^ — d 
(Dzc? — ^ tHtdol^TfliJfBG FP-t>^ h 17 — ^GO^HS^ 

fc4#«i-*-6«l*35l3 2*fcWi3 3E*OGFP7U- 

[«**3 5] mrEFcswtmxatt, 
stria g f p ^ u~ ^ oBSflaffiK^ 5/ t fttrfs e h e 50 
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e 

C y J K0>*MBG FP7 l/~^3tei£$S§fC£>tf 
IKfcOW^l^^^fcWIBFCS^rt^SG (x) 

tmmcrF p 7 u-- snfcBRowjiaG 

F P 7 U"~ j^coStjfBF cso*^y h ^ofp^r-^n^tu 

m 3 1 IB^COG FP7 l^-jUls^^-ffio 
[»#5 3 6] ffl|5FCS#m-ffXS{C^oij'^FCS 

iWlB^-f a - K7^-^ Kotr-y h$fc + 3 2 /StfflMEC 

RC»3(C|HlRtC0«:AAU 

S91BGF P 7 I A^^^g{CAA^n/c(^OffirfBGF 

mb-rz>m#;T%3 5Et^GFP7^^m 

[|ff#XB3 7] GFP (Generic Frame 
Procedure) — A^GFP^j/ h 17 — ^ 
{C:j3t , 'T<EaM"5G F P 7 l/-^lc^f (Cfc(tSGF 

SffiSG F P 7 U — AfiiSSIS^fflrflBG F P 7 U~ A^rS 

fHb^^^{C, fltflBG F P 7 I ^COFCS (Fram 

e Check Sequence) £r^^T^i7 — 
^ ^/ ^ ^rtTl/\ ^<7)FCSf x^^i:fc^Tx7-^ 
m£*l/c*&-£tCJtfJf2G FP7 ^A^ttR^y^Wrt 

t tt5GFP7 I *«E26#«fco 

h-tr^/ hxmtcio^-s^riaFcs^^^^icjo^T^o 

GF P y I A^gf (Cgil^ tl^^<# G F P 7 

J±(D^7-frW>tt£tlt^m&. JWlBGFP7^— 

^nfcF C S*#-^SixrSftiaft^GF P7 U — AteaS 
$l«{cteiS*tuS^i:«:»*^-*-«»3R9[3 7|S«(DG 
FP7l/-A^fc 

[WjfcJR3 9] MfSGFP7U-A|j:, GFP D 

fflIBBf*«>7-f — yUKtt, itjfSG FP y 1/ >f ~7 \s — J*(D 
ttflSifc^— y^ffl«rt(OS pare 7 >f — ^ KO- 

btt5 r. t SrW«4:-*-SI(l*qi3 7ffi^t7>GF p 7 



7 

u^n^^i ^tcia^coG f p 7 u—^tei^*"feo 

[|»*S4ll SfJfE GFP7l^ — .A 12 , tfMEGFP* 
S/h^^^^Ingres s/ - K*»fc E g r e s s 

^ — ;U KJdfttt LfcG F P 7 ^^T^ 6 C £ 

flkjr^dW4t4i^'b 3 8o^-fjh,a»i9fc:E*fctf>GF 
P 7 ACS**. 

[»*JB4 2 ] tatSGF P 7 l^-AO^ P-K7^ 
!7-^W7l/-A^«U IfflE*:/** h 7~?<07 

1 JI(CfH^(7>G F P 7 A^iH^& 0 
[|»*94 3] WlE^^sx haffili^^t, mil5 
^ h !7 — 9<»7 ix — A^b^PffteffllBf-^ s> h 
7 — *Jfl0>*-— /<^s> K *:!«*-*- S nirfc J: SiWE''**- 

[1**94 4] BtTlE*^ jy h S7-*tt\ Ether 
n e t T-&£^££4#^£-r£ft#94 2£/ci3 4 3 IB 
4£cD G F P 7 — AKiSAtfc. 

[ft*94 5] ffilS^^rjy hftffilgl^^t, fiffE 
Ethernettf)Ethernet;7 jU CD^-f u 

4|BmcOGF P 7 U~ AgiS^So 
[1**94 6] JWIB*^*3/ h !7-*l*, POS (P 
acket Over SONET) T'^SC^^i 
£-T£fli*94 2^fci^4 3f5^(7DGF P7 U — 

[1**94 7] mia^^y n*aiai-*5^T, mia 

POS(DHDLC7 U — i^CO^-Y Kd^btWE^^" ^ 

p^ i/— ^tei^^-feo 

[f**94 8] miSGF P^ l"-*«r, WEGFP* 
^ h!7 — ^|^^tfflEGFP7l/- ^^JtX^-t*60 S 
I #^^"7* 1SC07 U-^T'*)5 U-^-V 1 — 

ciotMrEGFP^u— A*r*'jWb/tiwriau 
Kd»biWEGF p^* b y-?\z.mm-tz>G 

F P 7 S (c^f x,fc z £ &!f*9 1 ^ 

h 4 7 <£>^i";ft,)&> l 9(-f2«^G FP7 AteiS*- 

[f**9 4 9] ffjEos Ifi^f/^f Hi: L 
T, SONET (Synchronous Optic 
a 1 NETwo r k) itm^btlZ Z t ZmOkfTZ 
1**9 4 8 |B®t^G F P 7 l" — -AlsaSAtfco 

1 1**9 5 0 ] MEG FP7 U-i^ff lSiC£>^ 
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T> f}ffiSONET(DSONET7l/"A^o-K 
|:S!flBGFP7l/^^ft*^tl, C^ftlfSGFP^U 
-A4fittlfcWESONET7 AjtflfflEGF P-* 
y b7~?\ZT£m$frZ>Z.£&ftmt'fZm#iM4 9ffi 

PGFP7 1 — J±mm2>m 0 
[1**95 1 1 #jiao s i ^m^f^^mimt l 

"C, OTN (Optical Transport N 

e t wo r k) &m^btizz.k «rw# £-r£i**94 

8f5«<7>G FP7 is—J^m&Ji&o 
10 [1**95 2] |»EGFP7l/-AaflItK*^ 
T, fj|5OTNC0fv ; ^^7 7^-7L/-^O^P- 
KtfeSO PUk (Optical channel 
payload unit) {CftiTfSG FP7 U—J^ti^lfe 
c wiEG F P 7 U"- a 48tt LfcWEf 

^ ^ — y \s — j*ts itriB g f p ^ ^ b 7 — 
tizzt&ftmt-tzn&ms ie«^gfp7^ 

[0 0 0 1 ] 

^ *«WWtGFP (Gener 

ic Frame Procedure) 7 — 
i^tSt^COGFP 7 ^AKgl^iU^GF P7 U 

— AfiaSuMfeUHU 4#fw, GFP7 is—J±<nmm\cte 

tf5end-to-end O/*;* OftlEEtB & ^im £ -+ 
SG F P 7 ^-Alslgf *5 J:U«G F P 7 U-AfeS^ 

[0 0 0 2 ] 

U\ IP (Internet Protocol) ^<4 r 
Z.<n±ot£7 £ —*?k h7t y *o»*Sfc«i£S:3l«-t- 

[0 0 0 3] J; t> , Jfc«4&*fH (Wide Are 

a Network: WAN) ^*5<t i?9 V 
bV — 9Wi£ LTSONET/ SDH (Synchro 
40 nous Optical NETwo r k/ Syn 
chronous Digital Hierarch 
y) ^#Sf5o rOSONET/SDH^tttm* 

*f—#?k b 7 $/^Otf;*:lC{4^\ SONET/SDH 

[0 0 0 4 ] ^cr>J:53tea^^— LT, GFP (G 
eneric Frame Procedure) 2*&> 
5 0 ^COGFP^. SONET/SDHi:iJDx.TSf& 
50 f'J^fi (Wavelength Division M 



ultiplexing: WDM) SrftffltSOTN 
(Optical Transport Networ 
k) H*3^T«l*Jfc:/* h 3/KO"5TS*^^* ^ h&Jfc^ 

*rcfc& v GFPosffWB, r^yi/^iTi? 

l^Wgffl^(7)-OT^5T 1X1. 5 l^*5tf ^ 
ff FT 1 X 1. 5/2000-209" Generic 
Framing Procedure (GFP) S 
pacification" J (J£XT\ { 1 ) j 

[0005] 01414, _b8BG F P<D7u h y 
^^tiT*fc5 a CCOj:5t-> GFPIiGFP pa 
yload dependent sub— layer 
£ G F P payload independent 
sub-1 ayer )&» *U iP^o h 

et.HDLC, Token R i n g^£) ^(75^- 
—if *y b9 — ?£<< isf — 7 = — X-fZ>=c- yi?J — K 
lC *51^TJDlSF L, transparent 

[0006] Hi 5 14, GFPOl*7l/-A7t-7 
2/ h Sr^-TH"?** «9 , Hi 1 5 IC/TtG FP7 .M4, 
4/<YhC0ziT^iy^ (Core Header) , «! 

(4 — 6 5 5 3 5'<"f M * — U T (P 

ayload A r e a ) , *3 J; tM '<-f h <*> F C S 

(Frame Check Sequence) 7 4 — 

[0 0 0 7 ] _L|5=iT^2/^4, HI 1 6 C^tJ: 
^2^M h^PL I (PDU Length Indi 
cator) 7>f^F*5J:tj'cHEC (core H 
eader Error Control) 7 4 — JV K 
Sr^fro r<7>PLII4, ±IH><^ K^y rco*$ 
£r^U c HECI4, ffiflSP L I 74 — 

[0 0 0 8 ] fiflE^ u- K^'J T t4 , I17I: 

^-Y d — y ¥ (Payload He 
a d e r ) teXXf^-l n — K (Payload) 7 4 — 

\q ^ s<4 p — KI4 0 — 6 5 5 3 5 -*>f h 0«IXft"C*> 

[0 0 0 9 ] HBFCS7-f-^KB, Hi 8 \Z 

Kx!j7^ftt»LrFCStH {CRC3 2|fgC0- 

m *rfTofctt**r«u ^ y 7co^^^ 

[0010] Hi 9 14, G F PtfW V h t o V h7 
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(2ffl<7>/~ KM<Z>«jK) (^^teffl^tl5GFP7 
— A) n- K^y y«r/7tit-*)5 , £ 

<T)\) - 7 7 U — J*(D^<4 u — y¥\t. T y p e 7 4 
—JU K, tHEC (type Header Erro 
r Control) 7 4 —fr K , y ¥ (Ext 

ension Headers) £ ITOD P (D e s 
tination Port) fcWSP (Sourc 
e Por t) , ^oit^eHEC (extens ion 
HeaderError Control) 7 4 —/^ 

itf K^rttt^^ _hf2TypeJ4, GFP7^A7* 
—7 y hoasu^^'f * — Y7 4—>v Kl^^ia^f 
~*ff>_hffiu>f-*' h^^S5'J^r^-t* 0 tHEC 
14, WIBT y p e 7 W —A' Kt#t5C R C 1 6 ffJJJig 
*«:^U T y p e 7 Krt (Z)i**R0^4ttSrft« 

-T5;fc#>{c;8^b*x<5o DP (£g5fc#~ 14, E 

g r e s s {i)GDGF P^y vV~~ KJ& S; S"t"5 1 6{@(£>/tf 
-hO^(7)lO^Tt, IKGFP7i/--M:fiiJ 
nfc^-— tP^^r y g r e s s {|G F P ^ ixv^7 - 

Ka>fe^W#$fc*:^"*"o SP (i£{? Tttf— h##) f4, 

^ Ingress {KJGDG FPxr/ 1 ^ 1 6« 

(7)^h(7)H^lO^TL, S«GFP7^l:» 
iWSnt^-Wy h^Eg r e s sfflGFPx^i/ 
Ka»ktf>tti*5fcS:^-#\ eHECI4, JiEttK^^ 
¥ (Ty p e 4: tHECIi^SJiC^) CMtSCRC 1 

[0011] H20I4, GFP!/ — A ( y >^ 

SaiC*5^tttfflStl5GFP7l/-A) {c£>tf5-<^ 

>fn— K^-^^14, Type7^"^F, tHEC7^f 
— K, DP7^^F, SP 7 4 —fls K, eHEC^ 
/u KiSril 9^!i-77 U — J±<D'<4 K^-$/^ 
arK^^^ (H2 o^jotj-S o c t 

et#5~#20) (C^t^T, Pr ior i t y74 — 
)V K £ ITOD E (Discard Eligibil 
ity) fcit/COS (Class Of Servi 
ce),TTL(Time To Live)^^ — ^ 
K, ^B^feMAC (Destination Media 
Access Control) 7 F (D S T 

^ MAC) , $$ X. t/i^fs tcM A C (Source Med 
ia Access Control) 7K ^7* ( S R 

c mac) £r£ bl:fW5 B ±IBDEI4, gfp 

— A^J^^^S^S^r^U, COS (Class 
Of Service) ^f^ttfettffl&tt^W^^fc 
5 0 TTLIiGF P (sisS (GFP hops) CO^ 9 0 
S^t8e^S«T^^ -F<Jx.l4TTL = OI4, G 
FP7 — A«OG FPy- KT^igJnS^i: 
-To ^*MAC7 KU^(4, S*GFP;-K^)7F> 
^*St6^-f h07-{-^Kr*)?, i£ff tcMACT 
5<? KU^I4, MtcG F P / ^ F'O 7 F>7, ^r/Tt 6 
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[0 0 12] GFPtll ^n — h^^^^Ty p 

^d^ffi-CfcSo aft, ± 

— tf?^ yKto *K"f y h7 U — A • • • fc^o^-iF:/ 
p h =t/l,<DX h!)-A^I ngr e s sOSONET/ 

— Kt'lll, Egr e s sCDSONET/ — Fl£<Ei£ 

^s/^l:^h7Ki/^ (SP, DP) ^ftt^o 
^ u — KA,y^|; SONET/ — KSrBWU-fSr K 

• V is? 7 Is — Ms - - • S ONE T y V^<7> h # n 

PS^) -like ft/^^-x h*n£«:* 5? >TT v Mc«tfc 

-r& 0 y >>yft<Dm&&n%L-fztztt>\z, ^ k-^ 

[0013] _hfSGF P\Z % Gigabit Ethe 
rnet, E S CON, 7r^f^-ft^ (F i b e 
r Channel) , F I CON^lRgt57 ^ 
T^-^ a JblE** (1) , 3S£U<3r#: TT 

1X1. 5/2000 — 210, A Propose 
d Format for the GFP Type 
Field, Oct. 2000J (£XT > 

(2) fci^ 5) > *3«fct*#» rnxi. 5/2000 

— 197, Transparent GFPMapp 
ings For Fiber Channel an 
d ESCON, Oct. 2 0 0 0J (J£XT\ 

(3) £t>5) {casv^r«§$ttT^S. 

[0014] 

200/- KIB(CR«*n«^^ttlBl[* (P e r f 
ormance Moni tor ing) ^T^T 3 2ffe £ 
tt* (1) ^/T^ntV^J: 5 lC GFP71/ 

— A^gff It/ - K^GF P7 U — AO^ItOFC S 

us. «oFcs4i*^^-y^ h«« (#*««) 

^Ttit^^o Wtl5Z^CO r^)GFP7U-AO 
*IHtt4^^6FCS7^^K (4/<>f h) li, ^ 
-f a— K3iyr^ff{CMi"6FCSff^ (CRC3 2fr 
5S<7)— ®) «rfTofctt»-e*>?K CRC 3 2§r3?M*5tf 
5£j#£35W;G (X) £ LTiSG (X) = l+X-hX 2 

+ x 4 -hx 5 -hx 7 -f x 8 +x 10 +x n +x 12 +x 16 + 

X 22 +X 23 +X 26 +X 32) #flrjfl Six*. 
[0 0 15] y — Ar^^-f el— K^-x^^*5«t 
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|g^*JfflJ/p riority (DE, CO 
S) C0^7 >f KliG F P 7 ^-A^iStS SON 

et;- Kftte»*»*.fe*ta« £fc> GFPms 
$ft/^-f^^^*St5t^:*lW^G 

FP7l/-AO-f*i:Lt»3lim rGFP/^ 

Mm? J — /> K^-W^GF P 7 ^A^finso 
NET/- K»fc»#«*.b*uS «TIBtt**S. -Tttto 
SONETZ-KT-li^P- 

or, F C S 7-f - A^ KS:#lffl LT !l y^»tt©W*: 
t?5 C£l3^Tt£-e£>5^ IngresscDSONET 
/-K^bEgr e s sGDSONET/ — K*We n 
d - t o - e n d^^gtl^MtS^^lir-#^ 
\i\ #JxJ*\ *<<< n — Fx y 

Lfc»-&\ r^GFP7V"-^S:Sf|Lt7-K^FC 

13, J^f^co/— KiCir tf>G F P 7 l — A*5 J:U<F C S3* 
20 femZtl-f. iEend-to-encKD/^OttSg 

m^F c S7<f^ Ktfl^rjlttscimft 
i\> £fc *rO/ — Ki^7- ^^^LytGF P^ w— 

Trn*:f<tanL*:GF P 7 — A / — KICgl 

-T5^i:i:*S*:«>, ft©7 - Flc^TOFCSf x 

riEUt^j £&oTL*l\ FC'S7-f — 
F^^fce nd-t o-en d <D'*X 

[0 0 16] ^i(D*Wtt±ia«HS:»*-rs^*co>bo 
J0 T*&>9, GFP7l/-^^|a^lC^^r, GFP7l^- 
ACOF C S 7 — /l" K£r/fH N fc end — to — endO 
'<*ottlBft« *:**-*" 5 - * * s ^TIBfeG F P 7 

[0017] 

[8»JSS:*Pifci-Sfc«>^*«l »#«lE«^GFP7 
V"- A*H£8«tt, GFP' (Generic Fram 
e Procedure) 7 \s — A&rG F P^ ;y h 17 — 
^tt^TSitSGFP 7 l^— A*SSSS«fc::J3^-t\ 
40 IWIBG F P 7 i/- A#i(EG F P 7 l^ - AfiaSlIlC* 
i^T*j«*ixi5Sfflr**i-S«**-WEG F P 7 
-f n — K7-f-^ KSri^-^S' h«*£ ItFCS 
(Frame Check Sequence) ^r^^Jc 
bT^tt^rfjfBGF P 7 U-AWFCS7^^ Ffcft 

^.-TS F c S^^^r«x.5J; 5^b7tt>ot s *>S 0 

[0018] IS*^ 2 tam^G FP7 Ix-AfeiH^fi 
SUIBG FP7 I/- AfiaSK«3&MWIBG FP7 A^rg 

mufcii^jcMiaGF p 7 u— A(7)fjts-<-r o-F7>r 

5^? — ;v KiSit^fitriaFC S7-f-^ F^rffl^TFCSfx 
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ytZffo FCSfx^fg!r^{:ix.5J;5{a 

[0019] !f*9 3 |B«(7>G F P7 U'— 

SUE F C S * 5> Z ¥SC J: & B51B FCSf xy^fcfc 
INtftOG F P 7 Ix-AfiaSftfi^KaiSnS^* G F 
■ P 7 \s—*.<D^7-&&tt$tlfzM&, fifTlBGFP^U 
-AttJ^S^tu-f , lWE3i?-d«*HJ*n*:BROFCS 
*tt^£jh,;fcS*ffiE&a>GF P 7 i^-AfiKSSWcfi 

[0 0 2 0] fS*l|4|2«©GFP7^A|5Sitt 
^ tt, W3R«2 4fctt3|B*<DGF P7U-A«a»«fc 

*5^r, (WriBFCs^-»y^#«k:j:*lWiaFcs^a 
s/^^*5^r3i9— ^fflsnfcW-frfciWfiBFc s^* 

ujjco^^rffliaGFP^jy h ^ — ^o^^v-^^^tcii 

[0 0 2 1 ] ft *9 5 |5«OG FP7 I ^SEiSSie 

{2, GFP (Generic Frame Proce 
dure) 7l/-A*GFP^jx h 7-^ldfc^r6jS 
t5GFP7l/-A|slgfM^r, mtBGFP^U 
-A*iaiSS«^ffiiaGF P7U- ASrgfS ItlikOGF 
P7i/»A|i^gfl:fi^t5i*l:, f|5GFP7l/ 
— ^sCOte^I^^^^^c^ eHEC (extension 
Header Error Control) 7*f - 
KcoffllHG F P 7 i — A«»»*l£:fcW5 3E«imfc JE 
£r&£<7>S#£, IBBGF P 7 i^-A6a»ilcA»S 
n^iBROffllSGF P 7 U — Ms(DF C S (Frame C 
heck Sequence) t £StC, fftfEG FP7 
^-A«ia««*»6aASJx©lW1BG F P 7 U--A(Z>F 
C S £^§f-* tt r ftSrffiEG F P 37 jU (75 F C S 7 

>r -71- k Mtt^-r sfcs nn-n a. s <t 5 u 

[0 0 2 2 ] !S*9 6 !E«OG F P 7 I'- AfifiSSW 
tt, 5 |5i(?)G F P 7 l/^ Ag^gf IC^^T , 

StJfBG F P 7 l^— A«8S»J&MWEG FP7 
ft LfcW'S' fctfJEG F P 7 ^AO^ n — K^i »; T*5 
^tttttJfSF C S7>f-/> KSrffl^tFCSf x ±y^£:fr 
5 FCSfx y?^&&$ fefcfll*.* J: 5 Ufc<> 

[0 0 2 3] 1**9 7 fB«(7>G F P 7 U>— J*m&UW: 
tt, »*5 6EiOGF P7U-^6^fi^^r, 
StfEFC ^#J&lcJ;£itJlEFC S^=n y?\Z.& 

l^T&c^G F P 7 l/-AgIgfil61^5^*GF 
P 7 l/-A^X7^tll^^fci-&, WlUCrFP7U 

SftfcltflEF C S*tf ^$nTffiE&0>GF P 7 is- J* 

[0 0 2 4 ] 1**9 8 fE«<OG F P 7 is — A^i^^S 
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tt, W*JS6*^tt7E*tDGFP7L A<Ei£$g«K 

*51>T, HISFCSf sj/^fSI-ififflEFCSf* 

s/^tfei^r^^— ^usnfcW-a-i-fflrEF c 

Ufcoi^TtHfEGF P^5> h !7 — ^Ofl^fAfci 

[0 0 2 5] Sf*9 9 fE^CDG F P 7 I Afii&StB 

tt, i**ll5E«COGFP7^--A|g^Sga(C*5^T, 
70 *UEFCSWfW*4R*«, #If5GFP7U*-A(7)ttJi5te 
K^S'^fiScirlWEe HEC7^-/1^ KOttlSGF P7 

*#>£®£l{hj&§£, **<d«*u^^4:1W[EFCS^ 
£j&£95Kg (x) l:#«lfc7^-K/^^tl»E* 

l/^ ^ 0«-«r Wffii ffllBG F P 7>-^6 
iSKSKA* £;h,£:IR 0>ffiEG F P 7 U — A offiE F C 
S<D&\fy h i: -t*u*Jx*»SiDj(ia 16 

[0 0 2 6] !**9l 0EtWGFP7l/-AfiiS5Si 
tt, fS*9 9E«*>GFP7t'— AfcSKRW-fc^T, 
WEFCSWW-»*«fc*5ffSFCSWtHlE3ft«, ffiGM 
glU&lcJ: 9lffJf2|£#£*tf>, 1WECRCi**ls]KO*fr 
EWftoJBjfc^^^fc-J-^roicttJHftU, ilfJfE^# 

fc*9ECRC«#lHlKfcA;&U WE^p-K7^- 
/uKotf 5/ + 3 2f£tfi^ECRC;R*tUB&*co£rA 

a*^S9EGF P7 ix-^teiSSgB^AA*ttfc»^SlJ 
J<? EG F P 7 l^ - A©SJ|B F C S ©ttEft ^ y ht&'ttl 

[0 0 2 7] 1**9 1 lE*©GFP7^A6iS8f 
tt, GFP (Generic Frame Proce 
dure) 7U-A^GFP^7 h7-^ICfc^r^ 
t6GFP7i/- J*m&m9:\Z.35\,^Xs (HEGFP7 1/ 
-ACiSKaaMWEG F P 7 f — A&SfE 

ISGFP7 U' — 2±<DT C S (Frame CheckS 
equence) Srffi — ^a: 2/ ^ *:tf t\ CI <T> 

40 FC S^* y^fc*5V^Tai9-**H*iXfc»*fct»E 
G F P 7 U — AcOffi^^^^ffii^f^<D^f^C0 7^— 7U K 

[0 0 2 8] 1**9 1 2 fB^COG F P 7 l^— AfiiSKIl 
tt, 1**91 llBiWGFP7l^ASIgt[^^ 

r, fflEFCSfxs/^/x9-a*nfy h-fcy h^S 

ICctSfflEFC S^oi y^lCiS^tftOGF P7^ 
fiSSSIBKlKfiSStuS^iGF P 7 l/-A(?)X7-^ 
5^7 ffi^nfc*^*, fflEGFP7l/^ttK«Stlf, SflE 
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#*S;h/ciffliB»a>G fp7 Acas»«^eiS*n 

[ 0 0 2 9 ] W*5ll.3|B«©GFP7U— 
1^, 1***1 ifB«(OGFP7ix-^^^Bfc:do^ 
T\ ffiffiG F P 7 l^-^ i LtG F P y y / 7 
/fli\ a*o try htfs-try h ^n^SIJKBff^^ 

7 ^—fr KSrflJEGF P !J U — A <7>f!tJfB|£3g^ 

^0*1*3 0 S pare 7 -f — /U K <Z>— SIHcNtt 5 J: 5 

[0 0 3 0 ] 4|5iOGFP7^-^SRt 
IS, »*^l3&*fel 2 0^-rtt3&*1.3R^lB*OGFP7 
Al|E£l^fifcL*3^T\ StEGFP7l/-^i:LrG 

[0 0 3 1 ] 5f2«<DGF P7^AfijH8f 

li, »3RJBl3&*ibl 2<7>tNi-iX3&»lJB^fB«^GFP7 

A<Ei3SSg«^*5^T, ttlEGF P7l/-Ai LT, 
ItfjfEGF P^ y h!7 — ^F*J<£>I ngr e s s / -r K£>£> 
Egress .7 - K* "CO/^ *T-»^»*-f £*:«>lC 

[0 0 3 2] ff*3gl 6E«(OGFP7l/-ACiSKl 
IS, »#* 1 35* 1 5 W-fM* l*RMIE«<aGF P 7 
l^ — A*HSSMIfc:*3^T, BftlSG F P 7 U~ AO^-f D 

H !7~*<7>:7lx — U ME*:/** h !7 

[0 0 3 3] »#*1 7l3«©GFP7l/-AteSSl 
IS, t*#*B 1 6|5ttOGF P 7 Ix — AfciSSSW-*^ 
t, JfflE'<*-y hfttH^\ WE*:/** h?-^<7> 
— A^fe^KfcailE*:/** 

[0 0 3 4] M**l 8faf(Z)GFP7l/-A6^f 
IS, 6*^1 7E10GFP 7\s — A.mmm 

tti£*5^T, ffiE*:/** h 17 — ^ ^ ItE t h e r n 

[0 0 3 5] 1***1 9|B«OGFP7U— A«5SK« 

T , mUs**? htttb¥®3&^ WfJlSE thernetO 
Ethernets U — ACD-^ n — K>&> b ME'^ * 

[0 0 3 6 ] 1***2 0|atfl)GFP7l/-A6a»l 
IS, 1***1 6^3tfil 7|BfOGFP7U- 
SM*3l^T\ Iffffif^y h7-^ilTPOS (Pa 
cket Over S O N E T ) £rlR2g-T £ £ 0 ic L 

[0 0 3 7 ] ft** 2 l|Btff)GFP7l/-ACa8t 
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tt. If *S 2 0 Et(7)G F P 7 U-i.e^f 

T, IfflE'^* httU#J!W^ S5I2POSCOHDLC7 

[0 0 3 8 ] l«**fS^ 22^)GFP7 AfiiSSH 
tt, If** 13&^21 Ol^-f tt3&» 1 *l^fS«CDG FP7 

A^gfl^^T, MlBGFP^l ^^rSfrlBG 

FP*s> h 17 - ^ t*5 ^TStEG F P 7 I/ - A SrRSt 
50S I #S^f/K?)S l Jic7>^ U"f ir 1 

i<7 7^Al:»»L, r^fttJfSGF P7U- 

fjEWir 1 7 A&itfJfEGF P7 A<EiHSgtt^ 

ha^MEGF p** h 9-?\zmm-t 

5GFP71 — AaSflT^RSrS fefcifll*.* J: 5MLfct> 

[0 0 3 9] 1***2 3EtOGFP7U'-AeSiH 
IS, !***2 2EfOGFP7l/- AfiiS&IKKittio 

x. gijiBo s i mm^ir/xnmimt itsonet 

(Synchronous Optical NETw 
ork) iSrffi^SJ; 5 bfc 1 b<7>*C&5 0 

itf [0 0 4 0] 1*** 2 4 BE^OG FP7 I Afi^^B 

ft, !***2 3E*WG F P 7 U-Afi^Ktt{I*5^ 
*C\ fttr1BGFP7U~Ai*«^«^, itJtSSONETCO 

S ONE T 7 I ^(D^^f u — KfcllWEG F P 7 \s — .A 

«r*MAU ^©WiaGFF7U-A*r*j»Ufc1WrlBSO 
NET7U"-ASrmEGFP*s/ h !7-^{c^ff-T5 J: 

[0 0 4 1 ] »3fcJB2 5|5t(OGFP7l/-^^if 
li, IS*^2 2 Et© G F P 7 I/- ACii^f |C*5l> 

iMriaos imm^rv'/^fsimt ltotn (o p 

30 tical Transport Network)^: 

[0 0 4 2] »**2 6E«OGFP7U-A6»8t 
tt. llfS2 5E8^GFP7U-^IS^t{C^^ 

r, ffrisGFP^i^— AjSft#«3&«, miaoTN(7>-r^ 

^^7 5^/^-7 p - FTfcSO PU k (O 

ptical channelpayload uni 
t) ICfitjfBGF P7U — ASrSttL, rofflfEGFP^ 

gfp^j/ h c7^-^{-i^m-r6 j: sicitt^So 

^ [0 0 4 3] IS^^2 7E«<OGFP7^-Aei^ 
GFP (Generic Frame Proce 
dure) 7U-^^GFP^y h7-^i:^^j| 
t5GFP7^gS£fi^it5GF P7 1/-A6 
a6*-JfelC*5l^T, J!fEGFP7^^WEGFP7U' 

— AtejSKMtasi^r&rtsnaswsnsw-frfciWFiaG 

F P7^A^ D-K7^-^ F^M^-y^ h 
WHrFCS (Frame Check Sequ 
ence) ^)SLt ItlSrWEGF P 7 l^-A(7)F C 

S7^-^ Kttt*t « F c S4*l8tii8 J: 5 k: 

50 \^fzi><DX~foZ> 0 
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[0 0 4 4 ] 8E«^GFP7^AKS*ffi 
13, W*«2 7E*fc*>GF P7U-^il*ttl^^ 
T, miSG F P 7 ARaSS6«*lOTBG FP7 \s— J* 
SrSff Lfc^&lCltfJEGF P 7 — AcoftijfS-W K 
y KSSiWJMflaFC S7-r— ^ KSrffl^TFCS 

^S^fcfTi FC S^m y*X*l££ fcfcflf*.* ct 5 

[0 0 4 5 ] i«**l2 9|B8<?)GFP7U-A6^S 
13, 2 8|Bt^G F P 7 ^-^C^ftl-^^ 

T\ fflt5FCS^^^^XS{C*5it^ttJl5FCS^^iy 
*fc*5^T&£>GF P 7 V — A<Bi*»«{-<EiS*tiS-< 
^GFP7l^-Ai7)X7^ttl^ilti'8', fitllBGF 

F C S S:#4SKfc4 *fiM5ft^)G F P 7 u - AKiSg 

[0 0 4 6] RjRfl 3 0 IE«©G F P 7 l^ - ^63*8 
13, »*JB2 8*fc«:2 9|a«OGFP7U' — AKiS* 

ife leaser, wefc s^* y*xat-*5tf siWEfc 

— ^BJlCOl^TlWEG F P^ y hP-^fiW^A 

[0 0 4 7 ] W*JR 3 1 E«*>G F P 7 A<EjS*"j5fc 
II GFP (Gene r i c Frame Proce 
dure) 7l/-^«:GFP*y H7-^{^ x "Ce* 
t5GF P7 U-AS»Kil:J8lHGF P 7 ^"^6 
i£#$fetc£>^T, ffllBGF P 7 U — ^KiSK«^flfrlBG 
FP7 l/-A$rtff IT^WGF P 7 A^i£3£gtC 
<Ea£-r5»-&K:«iEG FP7 -AOtfcK^ vfW&t 
eHEC (extension Header Err 
or Control) 7 4 —fr KOlWEG FP7 U~ 

ASaSa«^tt*3E*f«fc3E«r«i:«>*»fc1WIBGF 
P 7 A<EiSK«^A* S*tfc»<Z>tWIBG FP7^ 
AGO F C S (Frame CheckSequenc 
e) t ^I[CtffIEG F P 7 I/ - A^gf ^ b HI* ^ iX 
SfitflBGF P:7L — ^OFCS^rWtf^LTm^rttlfS 
GF P7 U' — A(7)FC S7^-^ FI:tt*t5FC SI? 

[0 0 4 8] f»*JR3 2|3«(7)GFP7l/-Aei$^S 
f3, »#« 3 1 lat^G F P 7 l/-AfiiS*ft^*5^ 
T, MEG F P 7 I/- A6aSil*«BG F P 7 

ufc»-&^miaG f p ^ is-Ath"** * — K^y 

Tfc^tflttJEFC S7 — /U KSrSKFC S^m 
£fr5 FC Sfxy^lSt*bl:Ix.*«t 5(cbfct> 

[0 0 4 9 ] »*JR3 SEtt^GFP^U — 
13, »5jt^3 2|as»^GFP7l^ — ^KS*tt^*3^ x 
T, JWrEFCS*-a:y^xa^45WSS9ia-FCS^*y 

^(ljo^tSC(7)GFP 7 Ix—^Ig^^filCls^ftS^ 
IGF P 7 jtffcffl fitJiaGF 
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P7U-Att**S*i-f, (WEFCSWttJIiaicj: 0 
Bfr£ SjfrfcBMBF C S&tf^£*lTf!fJfB&COGF P 7 

[0 0 5 0 ] W»*JR3 4K80GFP7l^-Ag^ 
13, RM3 2it^3 3lS^GFP7l/-AK^ 
SrtCjo^T, *MBFC S^S^XSfcJStf 5SMBFC 

-*Hlco^rWEGFP^y h 7 — ?<D*gmi>'X J rJ» 

"teaft-t-aftflwiw'iaaxa*:* -t 5icl*: 

[0 0 5 1 ] lf^Jg3 5Et^GFP7l/-A|SiS*ft 
J3, tt#*R 3 11E<R<7>GF P 7 U — A|g5S*-&{C*5l^ 

r, miaFcswtmtxaja*, muorp7u-M,<om 

EltB^y WE e HE C 7-f KOfflrEGF 

P7i^-A K *5 5 H^r*tl £ H*r«: £ offirE* 

SO«^®G (x) fc»jcSUfc7-f — K/<y^«rW 
20 E**^«|jfeix^#o#ffl*4:1WEGF P 7 U'— a*S 

i^^gldA^^^fclSOffltBGF P71/-^^l5FC 
soft's' H4:<7>5ft*^n*n*^5AD*lHll»i:lwJ: t) 

[0 0 5 2 ] »3»*3 6E«(OGFP7I/-A(Effi*S 
13, If ^3 5|EtOGFP7l/- -fcfiaSzfrJfelwSSI^ 

t, fttjEF csi?«-#xa^^3tt6F c sww-*j&*, m 

^»^^EcRcrH^:[Hi^{cA^ WE^o-K7 

J0 -f — /l^ KtOtf jx + 3 2fc'tffl»ECRC«»lHlKtO 

fS^ffi^irlUJEGF P 7 u-^eaSSS«^A**ttfclR 
cojttjfSGF P7U-AO|ffEFC S (Z>fltrE* tr y h££ 

[0 0 5 3] »*IB3 7EiOGFP7V-A6iS*j£ 
13, GFP (Generic Frame Proce 
dure) 7U-A^GFP^^ h 7-^ iC*5^rCii 

t5GF P 7l/-A6»«lfc*tt5GF P 7 I AC 

40 i£2n£{c*5^T, ftftEGF P7U — Afi5S««^fifrEG 
F P^ W-A&g{f Lfc^^lCitJfBGF P7 U-A<7}F 
CS (Frame Check Sequence) £r 
ffi^Tx^-fx £rt?^> :^FCSfx^|:i3 

^Tx7-^«tljSilfc»^fflEGFP7l/--^tfc 
^r-fe 5/ htSFCSfxi/^/x7-fiftf y h"^^ h 

[0 0 5 4] »*gi3 8|BfOGFP7U-A6iS*S 
13. St? 3 7Et(7)G F P 7 U-A^^telCfc^ 
5^ WEFCSf xs/^/X7-I*nt> h-fe^y hl§ 
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fc£>tf£jtUf£FC Sfx^i^K^GF P 7 l"— 

#mj$n*:4§-g\ iwiaGFP^i^— A»jfimi**ff, wr 

fSG FP7 A<B»SI*K:jS^TWtH»* *UfcF C S 
«r#^£ftTfflE&<£>G F P 7 
ft* J; 51- Lfct>^r*^5o 

[0 0 5 5] If 3**13 9|SiOGFP7l/-^Kii^S 
I*. »3R«3 7|B*(?5GFP7U'-AteiS*jSfe^*5^ 

r, S5IBG f p 7 u~ a£ itg f p v i — a£ 

^|H«rttOS pare 7^-^ F^-iCiDS «t 51- 

[0 0 5 6] ff#*l4 0|S«©GFP7l/-Afi«*S 

12, U*a 2 7 i>b 3 8 O^f 1 9IC|5«WG F P 
7U"-A6siS±rj£^i3^T, itjfEGFP^u-.A^LT 
gf p y y/7^M^a 5i-Lfc i bG9-c-£>£ 0 

[0 0 5 7 ] if#*S4 lEt«)GFP7l>-A6iS*8 

13, Wsfc* 1 3 8 Ol^-ftt^ l^gfcfE^CDGF P 7 
lx— ^^iHir&jc^^T, ftl!BG F P7i/ — A £ IT, 
fftJf&GF P^y h!7-^^)I ngr e s s J — Kri>b 
Egress/ — K£ t©/^ £ — SMjf^-T S^afrlC 
JEJSSix I Dfc#«^3 9^/i'*tt«^5'^flWc 
^«©7^-^ KI:feMLfcGFP/^ 7 U'— ^2: 

[0 0 5 8 ] W#Ji 4 2|a«(7>G FP7 AKiS^ife 

i3 x "i»3ftiB i }&» b 4 i w^fn^ i*r ia«o gf p^ 

lx-^«si^^fe^*5^T, HtllEGF P^ u— J^tO^ p 

[0 0 5 9 ] If5fc*g4 3|Si^GFP7l/»^(E^*ft 
ft, fff3ft*I4 2|E«<7>GF P7 ^^^Srl-*^ 

[0 0 6 0] »*i(4 4fE^60G FP7U-^d^ 
ft, 1**4(4 2^fcl^4 3fE«OGF P 7 l/-AiEi£;tf 
fetCSS^f, fflfai^y^ 5/ h ?~ ^ ITE them 
e t £ri&2g-T£ J: 5 ic Ltt)^>T^^o 

[0 0 6 1 ] !*JRJB4 5|3«WG FP7I/-AfiiS*tt 
tt. If ^4 4fS^C0GFP> r ^ — AteiS*ifefC*5l^ 

t\ (wia^^y hftaiSfcast^THMaE t h e r n e 

tGDEthernet:7 U — ^C0^<-f n — bffJfB'* 
try h^»BS*tSJ: 5 1- bfcfc cDT-&£ 0 

[0 0 6 2 ] |J»*IR4 6fE*£cDG FP7U-A|sS*S 
IS, M*«4 2*fctt4 315*OGF P7 U-AfiaS* 
ife^*5l>r, (BIEt^S' M7 — * £ ITPOS (Pa 
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cket Over SONET) SriR^i" 5 «t 9 L s 

[0 0 6 3 ] M«94 7EttOGFP7l/-A(ES*ft 
12, Bl*fl4 6|Ef©G F P 7 U"-AfiiS*SIC*5^ 

r, wBa^^3/ httuxe«w*3v^rmiHPosoHDL 

[0 0 6 4 ] If ^4 8|2«(Z)GFP7^AeS#S 
IS, I*** 1 £>b 4 7 Ol^-fti,** llg^tSttCOG F P 7 
10 M>mm^m\^^X, OTiaG F P 7 A&ffilSG 

FP^7h !7-^(C*5^rfltrteGFP7U— a^ir^-t 
SOS I #ra^<7V^GD^l/|lGO:7 l/^ff 1 

7l/-AlC»ftU COi|5GFP7I/-A^MLfc 
ffiKtl ^U-^^ttllSGF P7U- ^flteiS^®CO 
5B«fta*#— h*>fclWiaGF h !7 - * Cli£ff "T 

SGFP7U— AiSfSxeSrS <blc«*.5J; 5KLfct> 

[0 0 6 5 ] ff*Jl4 9E«OGFP7^-^6a*S 
ft, »3}t*l4 8!BtOGFP7l^- A<KS#»te*3l^ 
^ T, flfflEO S I #B8 i e5Vl'0>JK lMt It SONET 

(Synchronous Optical NETw 

ork) tfli^sj: 5 {-bfct>cor-^s 0 

[0 0 6 6] »5fcll5 OEi^GFP7U'-AKa*i5fe 
|S5}tlg4 9E10GFP71 ^tei**-*^*5^ 

r, tWEG f p 7 x@ic*5^r, iwiasoN 

ET^SONET7l^-A(7)^^D-Ki:|iIlEGFP7 . 

Ad«ftjw*n, ccottiiaGF P7i/-i^»ifc 

Btf|BSONET7l^ — A^fltJlSGFP^y hl7-^{C^ 

[0 0 6 7 ] fS*3g5 1E«(DGFP7^ ^lEiS^JSfe 

tt. »*JR4 8|St^)GFP7L A^^tC*^ 

atEOSItS^T/KOfll^LtOTN (Op 
tical Transport Network) £r 

[0 0 6 8 ] J*3fcJR5 2|2tOGFP7U-^fi^fe 

fi, If 3ftJg 5 1 IS^COG F P 7 I -kfti&frSMcSS^ 

T, fflfSGFP^U— ^^ffX^^*5^r, StTlBOTN 

(Dfi>^^^ y/<—7 I Ms(D^<-{ n— Kt'^SOP U 

k (Optical channel payload 
40 uni t) |C(HEGFP7U'-A*1M*Stl, r. lOW 
1BG FP7 ASrttJWLfclMria^^^^^ 7 U- 

-AtflWlBGFP*^ h 17 — ^ IZ&it^tlZ) X 5 

[0 0 6 9 ] 

[0 0 7 0 ] xaso^n 1. 11 
ii:J;5GFP7^KSglia Di*Sft«*y 
h!7 — ^ (GFP^s/ hl7 — ^£1/^5) O-^iJ^r^-T^ 
5(7 oy^Htffcfi. #«ltO»tt^*^ttt, SONET 
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£ LTI4, H 2 0 fc« tt^^f p - y ^ OiJ*Sr t 
[0 0 7 1 ] il^rtSt^^:, ***fl!>««k:*5«t5 

i (ni, N2, • • -N7) $ryy^««Lri 

SStlTPS. £-*GDGFPy — Kill 1 

*5^Tttffi*Ofc*, ^©GFPy-KllilorolD 

LTRWSrff 5o *GFP/- KlttHS^hi 

£*T, WilfWe s t M<Otf— HCI4 r 1 j , East 
«|<7>#— h iwtt r 2 J , 7 h 9-?W<D#- b 

[0 0 7 2 ] g 2 1 ^ ct 5 G F P 

B2S:#»t5^, *»8H<D*aso«1BlfcJ:SGFP *0 
/ — K(GFP node) 11^, lfflOjDA*?'* h 
3/H|«SflS4^ 2tOGFP7l/^lR«»5^Sr« 

x.r«j^^n^ 0 (4, 5) », mts^-fv 

(LC) ^LT^^^tb5o 
[0 0 7 3 ] >tjaA#^n ha/H»«»4tt, UDA#-*y 

M*.tf, h>T— fr** h (GbE) (7) 

fir 5 o £ , POS (Packet over SON 
ET) O^j/h^-nKllltS**^ SONET 

DLC - 1 i k e 7 U— A 0^«#k3l£:*T ? o 
[0 0 7 4 ] GFP7U-A»M5I1 _b«5GFP-* 
5/ h 17 — ^MSo^T, GFP7U-A^lR§tSOSI 

TOMCfctK GFP7 \s—J*1fei&W5<nMf£&&Xf1&t& 

ttMJEJESjft*. M*tf, OS i#i*fyi/©*lJI 

^USONETW^, SONET71/-i^^ 
u — K (SPE (Synchronous Payl 
oad Envelope)) CGF P 7 U — 5/ 
kf >Jf£tlZM&\Z.\*. GF P 7 A»*(B«5 5 14, S 
ONET7I/^M, GFP7U-Ai{li--7yt: 0 y 
^&3S*fT5« O S I #HB ; ev f ^o>fS lit 

WDM (Wavelength Division M 
u 1 t i p 1 e x) MlfflLfcOTN (Optical 56? 
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Transport Network) tf^ffi £ ttT 
l/^T, I©OTN(Z)7I/-A (digital wr a 
pper) co^-f n — Ft*fc5t7 P f>f #/U7"*^/l"< 
•Yd — =^y h (Optical channel 
payload unit (OPUk) ), lwGFP7U 

— J*&-*y e>y£thZ>m&\Z\$, GF P7 lx— J*mr1& 
£13 5 14 , digital wrapper7l^ — A 

tfk OPU kCW5GF P 7 W-^ffifcrj • ^ y \?^jf 

[0 0 7 5] fc*5, SONETO«t5ICB8ttli, AN 
SI Tl. 1 0 535 J:I/AN S I T 1 . 105. 02 
t)t<i^I TU-T G. 7 0 7C, OTNOO 
PUktC|^LTi4, ITU-T G. 7 0 9f£l5*£;ft. 

[0 0 7 6] U 3 14, fr&m<DMM<oMm 1 ^it5G 
FP;^F (GFP node) 1 Of¥ttftfllJ#£>— 09 
^Tfyp^^iT^So GFP/-K1I4, I2t^ 

ffi^iOfctf), H 3 COG FPy-Kl {-14, ^OA^T"* h 

3/m*«»a5 4 1 g f p y \s—j*i&mn 5 z^tin^ti 1 a 

fO/Tttl/^i\ GFPy-Kl^lfil±^JDAf* 

j»iS»4d*RWfen, 2i^GFP (y^/) * 

$/ h-7 — Jrffltf— h(East,West) MLT2 
i<7)GFP7I/-A^M5^(tbK, 

«95 (4, 5) i^^s/ yf3l:*«Snr^ 

So fc*3, ffl^COj: 5 iC, **«£<D*1l»t*ttt#GF P7 

— Kl^li^DAtt^ h 9 — ?*W&-tZ>h<Dtfc 

[0 0 7 7 ] JoA*^ h3/Hft*»4l4, »DA#*7 

5/h^^fj'f^>'^7i^aio, 11, *s£ 

[0 0 7 8 ] JDA#-*7 h ? — >^ 7x-^S6 
14, j&DA#^7 h^-^^-Wy H (3.— tf^ 
>ry hS:*j|*UfclniA#*^ h is— A) *>i£g 

ft^rtTPo tDA#^^ h 57 — f^^ r S' h4:*S 

14, noJDA#^J/ h 17 — ^7 U' — ASrlSiHL. r.O^JD 
h7-^7l^^^W0Af^5/ h7-^fflO 

L, n (7>^— h^r^ff T^^T — i/a 
7\zmZ> 0 iDA#^7 h !7— <7>^.— tF^4ry 

[ 0 0 7 9 ] §ff T???- — v-a ^M^^f5 7 14, ^JDA^ 

i{rj/ GFP7^^7^7"V / 3yffl(D7>( 
^KT'foS TTypej Srtt-^-b, ^^Typeil^ 



f 
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LTCRC1 6tH^rl7or TtHECj itt-^-L, -t 
[0 0 8 0] rK^*fl?#^8l3, :OGFP7l/^ 

»*s**uri^5JnA#-*y > !7-^co?55fer ki/.^ (u 

ser Destination Addrress) 
^ril^^y 1 lt#IU *GFP^^ h !7 — ^M*5 
(t - F^t^MAC 7 K I/^ (DSTMA 

C) , ^GFPy- Kl£*5tf 3fcti;fc# — h (DP) , 
*5£U<;£:G FPy-Fl ic 6 h^-f y*f- 3 <7> 

ffi^?^— h (Egress Port) ft 
*3, C^*DA#^^ b 7 — *<D9b9gT (User 
Destination Addrress) £ 13 , 
M*.litfrlB;=L— tf'<^ S> bti^E t h e r n e t MAC 
7 l/-AT'^5^, POSOHDLC7l/-A^ 
-fa- K36»bttB*nfc I P/^y hr-*>5»-&Ktt, 
-to TDestinationAddress (D 
A) j *r«-f. *GFP*^ h57-*lC*5tt5i£ 

flTTC^— Kt*tiSff7cMACr (SRC MA 

C) S3j:t5iSft7cGF Py— K (*GFP/-K1) 
*3tf6A## — h (SP) ttg/-KroMAC7K^ 

DP, SP, SftMACTK^ (DST MAC) , 
*5j;(j ! ^flSMAC7Kl/^ (SRC MAC) ^GF 
P AO««^yy«*fctt#U wO 

lt»^S'^**l-#tTCRCl 6tt#«rffor TeH 

ecj ^##-r^o 

[0081] h 7 t: * 9 13, K«#J»«k3®«5 1 

y b V — $ <Di£{B7ZT bU7 (User source 
Address) &fcR^£nfc#*B££&;t 5 J: 5ft 

f^>^-"7x^ai0) IC^J* LTG FP7 U" — A<7> 

[0 0 8 2] ^^-5/ h^^yf^>'^7x-^aJl 0 
13, W y M7 — ^OiSfllSr K^* (Us 
er source Address) S(C^iJ 9lT?3 
ntzmv V - ^ 1 IT ^IIS 1 1 5 ^ ^ v> 

[0 0 8 3] ^^eyil tCi3, »DA#-* S> h !7 — ^ O^g 
2c 7" K (User Destination Ad 
d r r e s sSC GFP^j' h 17 — ^ lc*5it Z>H%J 
-Kt*t»ftMAC7K^ (DST MAC)-', £b 
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JfeGFP/- KfcdSttSttt***- h (DP) , *5«fctf# 
GFP^-Klfc**J5HA#-h (EgressPo 
r t) «r*»Lr^8. ft««M9 
3fl 1 6 3&*e>R^$*bS D 

[0084] i^fsr^^x— v-3 ^teasBi 213, 

y b7>{ y*?3\Z.&*) 7 4 y s f>^^tlX^UUP<^r7 , ui 
b=t/Uf&%&^4{zmm£tl'<lry b7J y^A 1/2 — 7 
^—7^\ 0^I*lT»^n5GFP7l/-A^ 
^n-F^^ (Type, tHEC, 7 
10 eHEC) ^L> JDAf^sxh7^^YV^7x 

[0 0 8 5 ] mmry^T — iSa >-«L3®SRl 2i^GF 

p 7 j^<d-<^ p-Kxy 7(7)^ Ktcis^n 

gtf ifciJDA** y b y — t 4 l/?7^—7%$ 6 13, :o 
;x— ff/^j, hfclOA*** h r7 — ^fficD;*— y p 

L, ioa-f/<4r s> h ttfc 7 1^— A 4:40 A# 

^ [0 0 8 6] — ^, GFP7l/-A^M5li > GFP 
7 U — A>T — 1 3 , GFP7 Is — A7^- 

*«5 1 0, h7t y?*—? I 9 s $s£tf*=ei) 1 

[0 0 8 7] GF P7 1/ — J*s(Z/<5? — 7x — 7%$1 3 
(3, G F P^ y b 7 — 9 t OGF P 7 \s— A, (GFP7 

I/^^MU:SONET7l A) Oi^^ff it? 

5o GFP*y h£7-^^bGFP7U'-^*«:«J»t 
tSONE T7 A*Sff LfciS^fcltt. SONET 
7 V>— A>5> fecDG F P 7 \s — AroitB, GFP7l/-^ 
^f 3 ^37^s/^|[^L > F 

C S 7>T — K<7)f x y ? itT^ x , CK7>GF P7t A 

KFP7U^7^ 4 l^tfm 

-T 0 ft^5, FCSf*j/^iCi3^tX7-^«fflSiXfc 

i^c^^rt), gf p 7 \s— ^(omm^n^ti-r. ^ 
7-«Ho»wsa«w»a« i 6 k 

^Sijffl]^^^ 1 6 (3, :ox7-tffl{:o^TGFP^ 
y h 9 — ? <D*§miy7> J r AfCiS^a-r^o Sfc, GFP^ 
y b 9 — ^OG F P 7 U — Atf>i£fg t>^^^ «fc o \z b 

[0 0 8 8] GF P 7 1/ — A»7 7 — *f 4 ¥M&:a$ 1 

4f3, GFP7L A^fy^-7x-^951 3^t)tf| 

LtGF P 7 I J±<D&m^yf r fa<n$z9cMACT F \s 

7. (D e s t MAC) SrS/- FOMAC7 K ^7 t 
tfc^L, W#3&**ftS»-frtt, :OGFP7I/-A« 

^GFP 7 t^- l^i^ti^J: o\z/*fr y 
b7"< y^ 3 <nmtitt— h^ft^t^o *GF 
P7^-AM^5We s t«(OGFP7^»iB 
§B 5"C*>ofc^-g-{C|3, :WGFP7U-A^Ea s t 
50 (1(7>GF P7U-A^««|5 5tC«g^$n5 J: 5t-, 
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y h^^ y^~ 3 <7>ffi##— h^East {BOG F P 7 

P) *#SIT, /^jxM'fj'f 30ffi*#-hS:D 
- K 1 1 ffl^JDA*** b V — 2 L^Sgc*nt^4 

^nh3/^iB»4 h r 3 j ) uiB^Sftsa*, 
r^*»-&tett, c^fttf-h (dp) \zx^xmtf 

[0 0 8 9 ] *fry h*<< y^^C — 7^ — 7% 1 0 
tt, JDA*:/* h=/i-j»««l5 4rtco^-5rrx 
>^-:7^-;*Si5l 0 fc«f£iH*o«t&*r#-*-5. 

[0090] ^^ey 15I4» i/ - Komact 

[0091] h7ty?*-*l 9 I*, Sm*Jffll*aSia 
16J;5WtliSftMAC7K^ (DST MAC) 

A^ggl, fttfrSI Lt»*lcliG F P 7 l"- 

(GFP7L^A^y^-7x^S 
13) (:^UGFP7 1/-A(Dgi, t>L<te^ffi® 

[0092] /^7MOf3iaM-f^V/^ 

^N^^- 7.m — -*9510*5£tff-7t: y ^ 1 

9 £r&£l trftl&^ilSGFP 7 l^— AfcSltfcG F P 
7 k- A-f — 7cn— ^95 1 3h£, «Oj;5l-GF 
P 7 Iz-i^^F C S 7^ — V\ nr^ 

P7U — A S O N E T 7 Ix — A CD^Y P — KtdftJW 
U :OGFP7l/-^W^tltSONET7k- 
A&GF P^5/ h t7 — *l£i£fI-t-6o 
[0 0 9 3 ] *SH6^fl?1B^*5WSGFPy — K 

[0 0 9 4 ] JDA#* 2/ H 7 — *t>t> a— trV* 

4rj/M*5J*U ^Oa-f/^j^ h**»LfcGF P 
7 1/^^^GFP-t^ h !7 — ^^jSttiStLS^frS^GF 
P7-K1 (Dttfi^oi^TEI3:isj:T*l2 4 Srffl^TRB 

[0095] GFP7-K1 tf^DA^^u h a^aWSflS 
4 ten— h hSr*WUfcJOA# 

^ ^ i7 — $ 7 u — a ) #m#-r&t* JOA*** 

-M^^7x^S6ll :©»^f*yH7-?7 
:xh&rft&fcti-r& (*Ty~?S2) o -COS, iJDA**^ 
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h !7 — ?7 A^biDA*^^ h !7 — ^fflcO^S*^" 

7 t A^E t h e r n e t MAC 7 ls—J*X'foZ>M 

"t<» TPreambl ej TStar t 

of Frame DelimiterJ £r3H-f~o 

[0096] :©a-f/^ y h^atflrr^^— 5/ a 

95 7I2GF P<7>Ty p e 7 -< — h v (C*^>^ y hcD^n 
^ 3 /uft 51J (Ethernet, Token Rin 
g, HDLC?) fc*t«!l>'/7l/'-A*r*fflt5 

**:x h^7C^LTM1 3 ^GFP7l/-At)^^r, 
^GFP7 — A J £P^-£ Q ) 0 

[0 0 9 7] l!)cl:7 K U7f$&:M 8CGFP7 Is — Ad* 
fEi££;h,5£, 7h>^»»«8ttCOGFP7l^-A 
cO-<-r u — h v 7>f-^ KW^nfc^^fV^?/ hP*l 
. ^^SSfcT K U^filflSl (User Destinatio 
^ n Address) £r£(C;*^y 1 1S:#SL, ***S 
t5J55feMAC7K^ (DST MAC) % 5u$fcG F 
P/-KOffl^#-h (DP) „ fcct^^-KO/^ 
y bTssf 3 Offl^Tjf— h . (Egress Por 
t) ^rP^-TS (7f7rS4) o 4*:, flltj*tf>J: 5fc 
MtcMAC7K^ (SRC MAC) *5J:W2&«7C 
y-KA*^-h (SP) tt&»»fc2MW-*-S. 
T, CODP, SP, ^MAC7Fl/^ (DST M 
AC) , ^i^lfSTCMACT (SRC MA 

c) kfp 7i/-^^S-s 5 '^ISWctt 

7>f — KIlffi^OG F P^i^ (GFP hops)g| 

^^W^ITCRC 1 6 W-^SrffoT T e HE 
Cj ^r#^t5 Ur^S7) o 

[0 0 9 8] h7 t y & — ^9luGFP7U — A 

^fiiS*tL« ts h7t y#* — ? 9 tte««l«lA3Sff 
l 6 J; 0«*.lilDA#*y h 7 — ^(T^i^m^r H>7 

(User source Address) fetCiSST 
5Jifc§««:tti5J: 5 feittSI h7t jx^^^A^^tS 

7x-^S 1 0 I^LTGF P 7 I/"A(OSi, t>U< 

[0 0 9 9] Kk\zs*tr y V7><< y^J l/? — 7 ^—7*^ 
1 0ICGFP7 \s — A^CiSSixS b , /^yM-fy 
f^y^-7x-7|10ll fla|*.tfJDA#*y h 57 — 
^ ^i^fH7C 7 F>7 (User source Add 
ress) ft^WO ^T^nfnJBy y-^ti:»#LT 

5(7 s> h*-f y^3tc#LT#J»«:fTt\ GFP7U- A^r 
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[OlOO] GFP7^I1 s*try yf-ZVL 

— F<7^>5r 5/ V*<< y*f 3 fcfcjjftjtf— h (Egress 
Port) e s tWt>L<l3Ea s t HO 

<7» GF P 7 ^-^#&«Si3 5 JC«ai*nS (^XiX^S 
8) o GFP7^Alt ^OGFP7l/-^^W5 

rtWtv**- s> h>W y^J >>>? — 7 ^^7>%$ 1 0 
1 B K i-5T|««0*«W • *«» ' f 

[0101] GFP7l/-^^>^-7x-^^l 3 
GFP7l/-A)&46a*n5fc, :OGFP7l/-AK 
#3£<D J: p{CFCS (Frame Check 
Sequence) «-**rfT^ t©8*WtFC 
S7^-^K^#4l Uf^SQ) , =rT— s>^£: 

TPSSONET^P^K (SONET7l/-^^ 
yfu— K) ^<7}G F P 7 ^co-^ tTv^Srfir 5 
f^si 2) 0 *:<n'&, *GF 

FP*y h 17 — ^^aswsn-s Ur^sn) 0 

[0 10 2] ***«>*«-C»4, GFP7-F1 

C^t^G FP7 l/-A©a7^5'^W , tt^ L2*G F 

P7t — 7 ^ — ;*3j5 1 3 X BfT*>*U GF 

P / — K 1 rtt»37^7^*ttft^GF P7^ 
^fiai • jtaalSttSfcO^iE^bTRSSrfT 5o GFP 
/-KlF*3*CGFP7^"AOg^ (K#J!>) «:^H"fit 

sttrGFP7^Aicwn (*jn>u<Htajflr# 

t^Xm&) *Sfci£i-5, GF P7 M.<D9GmtJ£&& 
^f77^ (Flag Bits) GFP 
7U-J±fr&tE^&m-2r^ft*7F'r (En a b 1 e flT * 

£ 0 ftfc, GFP / — K 1 f*3 £\ GFP71— 
[0 10 3] ftM, GFP^ h7-^«»bGFP7W 

ft, J:»B»^WG F P 7 - K 1 »±4»fPS:/Tt 7 n - 

[0104] GFP7-H i*|CDWe s t {ffl * fc: 13 E a 
s tiIlJ(^GFP7U-A^iS^5 5{CGFP^U — ^ (G 
FP7^^^MtfcSONET7^A) ^PJ*i" 
^©GFP7l/-AMi5W(DGFP7l/- 
A-fy^-7x^Sl3lt SONET7 V" A*(Dlfe 
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C Uf^Tl) , j3itfGFP7U-AO»|i| (d 
elineation)^fT5 Ur^T 2) Q flf-fr 
T, GFP7U^A^b^^7^iX^^t l 9^t {7>"r 
y^T Z) , f^^7^;^I (^fj/7 P T4) N G 
FP7 l/-A(DFC S 7 4 — K«>^* S> ^ (FCSf 

FP7 A>K>8smttfrt>t£-f. «fctf<z>*S£a*K 
»««i«ka«i 6Jca*n**u*. £8$JWIS16 

y<7 I(Z)i7-tlffilCO^TGFP^S/ h7-^(7)fl 

[0105] GFP71 A^GFP7^A75M7- 

f^^ftSl4i:6I^M^ GFP71/-A7 
*I7 — ^tffft&zl&l 4I3GF P7^AWffiS^y 
^^MACTF^ (DST MAC) «:6y- 

KMAC7F^ittRU ^ 
OGFP7^^ffi* (We-s t(Sl->Ea s t (H, E 
a s tilO-^We s t{fl) ^GFP7U-^M5l^ 

i££*x£> J: ${Z'<try bx* y* 3^4?- h£r*^: 

-20 'tS. **3, d GFP (U^) ^U-^OT 

T L :7^r — KSrfai y9 U Rl:TTL = 0i:^r 

^illf, CGQGF P 7 U~ A^r^^f^o TTL^lJy 
i^bTTL^T^y^VM, eHEC^rSffSir 
:^GFP7U-A^/^^M>f5'f^/^ 

— *«51 0lzm£}-tZ> o — *\ »j6MAC7K^ 
— KOMACT K^fc- Slti^tt, Ifc3fi 

^^^rto*g5fe^— h (DP) 4r#Slt, 

>f ^3 0fctt*#~ hSrDPtcifeSU r.coGF P71/ 

— y^J y# — 7^—7>%$ 1 0 (Clffi^ 
30 -TZ> (XT yfT 6) o 

[0106] &Xz.*'ry yr-ii/f — y^—^ 

10HGFP71 , ^4ryt*^^fy 

^■4^$ — 7^~ ^^51 Ott. W*.«36ftMAC7Kl/ 

^ (dst mac) sicaoarbixtsyy^i 

ift$m\^'&^X'*fry 3«r««lU, GFP7 

^A»53i>^^s' s/f3CGFP7^ 

[0107] GFP7 U — /^>5r ^ h ^ -f ^ ^ 3 \Z 

4{C^a^/^r > GFP7l/-A|J^yh^Of'f^ 

»12fcLSiaH-6. *fS T?-7T—isa 1 2 

ft, ^<^n— F^y^ (Type7^f^F, tHE 
C, tt«^y^««, eHEC) tffllBSLra-f^*" 

jnA**^ f 7-^ 7 x-^^ 6 ^git^o 

[0108] J0A#* y h V — >7^^^7^— ^^6T* 
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«) &*t5 Uf^T9) . 

[0 10 9] #C(C S GFP^y h!7-^^GFP7^ 
~-A2*SiJ*L, ifcGF P*s> h !7 — ^2&UiS*t5» 
(GFPy — FlOWe s tfflSfcttE a s tfflllCG 
FP7^^SJf L, K*M« (E a s t«£fcl*We /<? 

s tffl) lci£ffi£ns«^) OGFP;-Fi»»ffl: 

[0110] GFP/-K1 f*]<7>We s t «I*fcttE a 
s t««)GFP7l/-AllHMS5tGFP7^A (G 
FP7l/-A»U:SONET7^) 

t(OGFP7^-^»5«OGFP7^ 
A>f^- ^^-^^51 3tt, SONET7^AOH 

GFP 7 1/- -AOftaffi (delineation) 
£rff5o fttG F P 7 U™ J»ti*h<0=t y¥<D& V 
*U ^^^/Mfcal, GF P7 AOFCSf *0 

[0111] ^Of, ffllOGF P7^ ASfgCOgg^ 
GFP71/- Aj**«5 0»ai:IB«0*a3&*fTfc)iX* . 

:(DGFP 7t/-^«/^s/ h^^j/fsicj:^^ ^ 

^•>^*tt, — h (Egress Port) 

{^Mt^i^G F P 7 U"~ A^iS^5 5 {ClS^^tt 

So 

[0112] jy^-^JfcOG F P 7 J^WztisM 5 

*CJ*, ^O^, SjaOGF P7U- Mf|(7)^GF P 

OGFP71/-A (GFP7U-^^lfcSONE 
T7^A) tf*GF P-* V 7 — ^UliSfl^frSo ft 

jo, :^i^FCS7^/^ K^Ht^Mi^pr 

[0 1131 1611 *|gjjs^«l ^'WSGFP7 
— A^^^5 5COGF P7l^-A^y^^7x^^^l 
3iaorfx^/M^ix6FCS7^-/u KfcSl 

[0 114] ^FCSftg (D*-?* hffi 

jj£H 02 l{07LfcJ:5^GFP7l/-A^P- 

[0 115] GFP7l/-At|l«' «t^GFP 

-H7^-^Fi:t5*|lffi^ll^> COFCS 

GFP*yh7->*»bGFP7l/-A#SllfU 
JfcGFP^sy h 17-^^iSaStl5»^WGF Py— ^ 
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K 1 <P»fM-:JS^"t\ GFP7l/-AiHii^GFP7 
U — i*#MS3l5 5 COG F P 7 \s> — J*<<>9 — 7^ — *lfo 1 
3ttFC SlWtfSrfTfr-r. GFP/-F1CGFP7 
l/-A#SHflfcl*»F c S4r^<0*Sf+tf fcWfi"?:: 
©GFP7^ASrSffit5o t>U GFP7I/-A>f 

GF P 7 l/-Aat»l:^B'- K*!/7fcFCS7^ 
— /U Ki^PflWS^^feottF C SStHSl- ioT 
£*L#tf»S*U &^OGFP7-Kl^lt5FCS 
7^y?<Dl&%z& rjELl^J i4otLtl\ FCS7 
>f — K&fflt^ end-to-end (TV** (£>ttf&|g 

x7-iaH^^^!;7i:Fcs7^^F 

^BSiiSJRttCft^tt, FCSO»«-j(*fiffc>r 
CGFP7 U — jU^tE g r e s s / ~ K£^^i£^~<5o 
[0 116] H7B, *»^lim5FCS7 
^ K&^^^i e n d — t o — e nd <7V*;* tf>f££EK 

«*r#i-**B"C*>*. H7tt, iii^uy^ 

(DGFP^J' hl7 — ^O— ffl«r©9 1toT^LX*5 9 , 
ill^lt5GFPy-KN2S:*GFP*y M7 — ^ 
OIngress/— K, GFP / — K N 5 ?:*GF P 
h C7 — ^COEgr e s s/-Ki bfcGF P 7 U — 

[0 117] @7(OTfJ:9^, !)y^ii^GFpy 

^ c|dh/ — Kicjo^rFc sWiWttfrfc*tfc<r\, r. 

tl\Z£V , Ingress/ — K^Egress/— K 
COPao^^Jtl-^^-fS^b/^^*-^:, Egress. 
/- K(cfctt5FCSfx5/^^J:ottttJt5C^^ 

[0118] JgJtiiOJ: #«9!<o^*a>flmi fc«fc 

5GF P7 A«i»5K«*5J:tfGF P7I/-A6^ 

jfelcUo^m fcsW^^w^d-k 

x!/7^^o-K7^^FicK£t, GFP7U- 
A^GFPt^ h!7 — **»fcSfSLTGFP*s> 

^{ci^m-rsss^Fc sww-jtttftoftv^ ^<Dt-^>. 

^^_bT*3i7-^«^Ufc#-&^tt, Egress/- 
Kfc*3«*5 FC S^"^ — tflfcfctj £ 

^ixMcfc 9 , FCS7-f-^K^ftffi tfcend 
- t o - e n d flMMEKW&SeSM** - £ **^TtB 

[0119] St FCSfx^ia^y^lll 
LfcGFP;- K 1 Ofta««l*i3l« 1 6 3&5GFP* V 

v !7— ^i^^^v-^x a^^7— ^m^o^Tii^a-rs 

[0 12 0] ^ifeco^M2. ft^*5gW^» — ^>^fl£^ 
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[0 1 2 1 ] 2 fcjSI^THt, FCSt^ 

tt5W-»^ftS:«ffl-rS. IngressOGFP;- 
KlTOFCSt* (tUH *IWte«fctfE g r e s 

sOGFPy-Flt'OFCSfx^^l t£*GDtt« 

5iOJwfT5- «H|(Z>GFPy-Klt?FCS«rW 

CSSrffl^tiU^FCSS:**6, 
[0 12 2] 7t;C0 (GFPy — KlAABO) ^^u — 
K^y^irft^ CGFPy-FlW^) -<^n — 
K^y^<oS6»*3Ra?>, l^l^l^tr, CRC3 2 
§HH<o&*#**G (x) tc£5f&H£:ff 5o |»3MS* 
tC*5tf 5SJ£f£7Gtf>F C S<0^f&W^3®fP^*r^V^F C 

StteZ (H8#flR) . 

[0123] ©IT, G F P / — K1WGFP7 U — 
»«5*GFP7I/- A«r3Sfr*-«»*W, GFP7U 
-A^y^^7i-^^ 1 3lcJ:5FCSco£jS;frft, 

T^Iil:*5it5«l^tmo d u 1 o 2 MJ;5?£g: 
f*>!K modulo 2«Cj;S«*«-*5^Ttt, £ 

[0 12 4] FC SCD^^*5^XWC, gtT^ttffl 

[0 1 2 5] 1*«**ll5$;F <x) :FCS^^-y^ 

F (x) = ci + c 2 x + c 3 x 2 + ■ • 'fckx^ 1 
tSStiS. FCS4^-yj'h9«l^^tftl!]l: 

iSfflrs^* try ha**** (k-ift) <w&<o&# 

c k , AflfefcfiMtSii,*** htf**<£ft (o*) <o*lo 
OMR ci tte&o 

[0126] fr:fc> G F PfliSONET^N e t w o 
FC S =~R (x) 
= R (x) + L (x) 
-x 32 F (x) + x k L (x) 
= x 32 F (x) +x k L (x) 
[0 13 1] GFP7l/-AWgSI:^^t|j:, F 
(x) CD#$:ci, c 2> c 3 , • • - . Ck KftO 
!c k , ck-i. • "C2. ci 0>M(c) ^Kf 
S*U i*t^5l#tt*FCSO«**i«*0««}6»biS 

x 32 F (x) +FCS = x 32 F (x) +~R (x) 

[0 13 2] H9I4, GFP7l^ — J±<DF C — 
m«Ort»fe*t1Mll#WF (x) ^S^^^I 
(x) ^ffl^fcFCS^4)SS:«^l^tt^ 

So 

[0 13 3] FC S<TC*l«<Z>tf»K:fc^TI*. Hi 0 lC 

«-t-cRc«jin***«ffl4*t8. r^cRcts^mss 
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rk Byte Order (Most Signif 
icant Octet first) j5 j OM SB f 

i r s t x~&mm±.icffi&&mm'tZo z(Dtzz>, fc 

h) -e*>5*SEO?^^2 0S^^, Ty p e7>f — K 
OMSB^F (x) <7>SS&ft (x^ 1 ) <Z>R3!fcck , ^ 
^n-FW|8t^f s/h^)LSBMfift (x°) CD 
ffftci fcfcS. 
/0 [0127] ^j*^iI^G (x) : FCStSm C 
RC 3 2^^*11*^ LT, 

G (x) - l + x-hx 2 +x 4 +x 5 +x 7 +x 8 -fx 10 + 
x n + x 12 + x 16 + x 22 -h x 23 + x 26 + x 32 

*ftfflSix5. 5%, 0 2k, lft, 2ft, 

4ft, 7ft, 8ft, 10ft, lift, 12ft, 1 

6ft, 2 2ft, 2 3ft, 2 6ft*5j;U«3 2ft(0#«ft^l 

[0 1 2 8 ] 5Lm£>m3ZL (x) ;#*^ri^)3 

ift<7>#*I3:-e&>£, 

^ L (x) =l+x + x 2 +- ■ -+x 31 

[0129] F.CSli, £iT<D 2 O05t (fit) cofp£: 3 

1) x 32 F (x) (k + 3lW) £G (x) -Cllofc 
»fe»W:3 l^T) 

2) x k L (x) (k + 3lft5C) £G (x) tlofc 
£r9 (ft*J4 3 l£TF) 

[0130] x 32 F (x) + x k L (x) £G (x) X 
30 WofcfSSrQ (x) , #?S£rR (x) irt^i:, 

x 32 F (x) +x k L (x) =G (x) Q (x) + R 
(x) 

(R (x) CO 1 (tr^hS«) ) 

-G (x) Q (x) 4-L (x) 
+ G (x) Q (x) +L (x) • • ■ (1) 

12, 3 2B<Dffl&l>'isX# (D — FF) D 0 ~D 3 i£:{f 
*T*fiS;£*U *«*?|*G (x) ^»i«g 
40 ltfc5«»g i K»J«-*-6»»«>^7-f- 

i(75 5^, ^tSfttg i * 1 x-hz^ft&^igmz 
^#^G (x) tt— «Wfc3F«-e*>5fc 

1 0<7>CRC«£®I»fc::J3t N Tfci» ^EXORSSS^J: 
(x) g i S^)7 - F^S/ ^ lUott^ 

jgstG (x) fciSBftjucsa-jcs-raft^ffbna. 

5(7 [0 13 4] tHltRIttWfc, Ml 0(DCRCMStHl^(7> 
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~tl\Z.mmt**y b (x 32 F (x) ) ^A*^5o £fcT 
yb o y ^AWKKI* ^ 

EfJfSx k L (x) Ht, ftSPSW^»t3 2 

k*«t?fco, l (x) nm&i** Tfi3 2t^h^t' 

[0135] FCSf x^^l^, ilO^CRCffillH 
BSrttffllt, EXTcoj: p^fftotiSo HlOOCRC 

^iii^^fij^U'v ; ^^Do~D3i^^-<r 1 icy y -t 

h L«lt\ x 32 F (x) +FCS^CRCSS@ 
1 £fc£o 



x 32 F 



= G (x) 
= G (x) 
= G (x) 



(x) +FCS + x k L 



(x) 

+ FCS 
+ R (x) 



Q (x) +R (x) 
Q (x) 4-R (x) 
Q (x) + L (x) 

x 32 F' (x) 

F C S n e w = ~R' 

32 1 
= x 1 



+ L (x) 
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XfrV. x 32 F (x) +FCS+x k L (x) £G 
(x) tl)ot*!?#L (x) t&Sftb«±EAM 

[0 13 6] *NJy — KT-cofc S?¥fH(tt, »Toj: 

[0137] F' (x) 4r + IBy— KtfttfSGF P7 

flWR*5l^:, FCSnewSlrL^FCSttS. x 
F' (x) -hx k L (x) £G (x) T'i'Jo;T;:iS£rQ' 
(x) , *9*:R* (x) (ft*li3iaT) 
51«OFC SSffff^ffi^^^Ttt, FCSnewll 

^igiitHdx^F' 
Wt) , R' 

[0138] 
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(x) + x k L (x) &G (x) X* 
(x) <7)l<7)ffi%C*tZ>ZtT~m-& 



4- x k L 



(x) =G (x) Q ' (x) +R* 
(x) (=R' (x) + L (x) ) 



(x) 



^ (1) 



2 F' (x) 
x) • • • (2) 

(2) ^bft^^fiK^-rs. 



+ x k L (x) + G (x) Q ' (x) +L ( 



FCSnew=FCS+ { x 32 F ' (x) -x 32 F (x) } + G (x) {Q 



' (x) -Q (x) } ■ • ■ (3) 

[0139] Jbfe5£ (3) li, SAT<n£ ?\zmm£tiz 

-f<5) o F C S^XriFC S n e wO^^J; 9 , 
FCSnew = R' (x) + L (x) 30 

F C S = R ( x ) + L (x) 

FCSnew — FCS = R* (x) - R (x ) 
R* (x) -R (x) 

= x 32 F' (x) + G (x) Q' 

(x) } 



/.FCSnew = FCS + 
m~T?, Q (x) , R (x) , 

x 32 F (x) +x k L 
(x) 

x 32 F' (x) +x k 
R ' (x) 



R ' 
Q ' 



(x) 
(x) 



— R 
, R' 



(x) 
(x) 



(x) =G (x) Q (x) +R 



L (x) -G (x) Q ' (x) + 



(x) - {x 32 F (x) + G (x) Q 



= lx 32 F' (x) -x 32 F (x) } +G (x) IQ' (x) -Q (x 



) } 



. F C S n e w= F C S -h {x 



32 1 



(x) 



-x 32 



F (x) } +G (x) {Q 



(x) -Q (x) } - • - (3) 
R (x) , R' (x) 14*^3 1 



-x 32 F 



(x) } + G (x) (Q' 



[0140] 

U 32 F' (x) 
(x) -Q (x) } 
h 3 lft&Tft^T\ 
{x 32 F' (x) -x 32 F (x) } + G (x) {Q* 
(x) -Q (x) } 
13, x 32 F' (x) -x 32 F (x) (x) rllofc 

&9 l^flltSo 



[0141] -rfttofe, «fU^FCSI4, KT- 



32 



F' (x) 



- v32 



F (x) } (x) T'S'Jo^SgO 



50 



[0 14 2] ro38fb^tf3t*ftr*l4, G ( x ) 

[0 14 3] GF p:7 2*<ns— KBBt?0>K£*CBU 
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£E (x) , »K«o*«#g«;«:E' (x),^-fp 

19, x 32 F' (x) -x 32 F (x) =x 32+ P IE* 
(x) -E (x) } &G (x) -CWO, ^tCO^O^tcO 

FCSir<75fP3&5frb^FCS (FCSnew) 
[0144] G (x) lctSI»Jlft?«:, 

(1) 3 2 tf? h^fll^U^^^r-r^T 1 i? ^ 

( 2 ) Tffi 3 2 t* s> h «Z> fcf y VK^^M 

^roi:M«, E' (x) — E (x) cot's/ h 
yiJ*A;&LT 3 2 t c 5/ h/ftf r o J £rA*^> ^HxSttc 
(7)FCSM^t5r^T, it^FCS (FCSne 

w) tmhtiz* 

[0 l 4 5] £L±.&t£>Zt, FCS0>*«*3t*tfe 
f4, £XT<OX 5 
[0 14 6] [FCSM« 

(1) Hi oocRCflljrilK^JBsfc^^^*:"**^^' 

i td:/!> ^ h 

(2) GFP7l/-A©Type7-{-^KKCRC 

(3) FC Sfflco££ 3 2 fcTs/ h^:A^Ufc^(7>^ p 

[0147] [FCSfx^Bl] 

(1) Hi 0 R C ISSlHl^^B^ ^ ^rt^T 
1 [Z*7 !/tyh 

(2) GFP7^A©Type7^-^h>bCRC 

^u^^^-r^r i T^fctLii^-f p— y ti^9 

[0 14 8] [FCSWff^] 

(1) il O^CRCSSEl^lJ^^^^^t^ 
0 lc»j|jHt 

(2) ffia^y^fllttSi: e HEC<7>H§Tg5£5e£r^£<o 

(3) WiX^^f p — K7>f-^ KCOfc's/ h% (p) + 
3 roj tA^itfto^p^^-c, SO^v^ 
^©ttl^lCTDWFCSMSEtSi:, SPt^^fcs (f 
C S n e w) a*£fiS;£ft5 (fc'y h Steffi) 

[0 14 9] J:ia0>FCSWtr*W (2) ffi^—ix 

e HE C»KtfMfcJMPr« 
&t*y hSt«)t (modulo 2 
^TttJQjSfcJMffi) Srff 5«*k<OEXORliIIS}6»6>ft5 
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s# (3) co, ffl&\si?*#<n\tit)t7t<nT cst'<olN&. 
J4, #tfsx hftlciDjl«rfT5U[«:«>EXOR®K*»bft 

[0 15 0] *j8JS^*2^*5t^Tt>, GFP71/- 
>^ — 7x — .XSfl 1 3CJ;5FCSf xix^l^^ 
tX7-^tai^nrt)GF P 37 ls — ^<Dm^fcfrt>tl 

FPt^h r7 — ^^fl^r^lcii*of5o 
y<7 [0151] £*_btf>J; 5*-. *»«o**©»«2fcJ: 

5GFP7l/-A|s«8tt*3J:rJ ! GFP 7 U~ AteSS* 

f py — K i r-oFe s ^WfHSt-is^Ttt^-f p — k 

^iy^SIS^^TcOFC S*^^r«L^FCS$r 
5^Ufco z.<Dtz#>, /^i^^- 

fc^Mtt, Egress/— K^lUF CSf 

GO^Hl ^P^IK, FCS7>f^FMLfcend 
^ - t o - e n d o/^ wtt*6at*at « r i^lB 
FC S^^ y?\z J; 13319 — 
G F P y — KlOgWiMiai 6tf*GFP*s> h!7 

ft 0 Z-tfrX^ Z>o *£oT, *GFP7-Fl^*5^t 
S*WUiK3E*nSw ttffcir^-f p— K7-f-/u K£r 

M, FCS7^-/>K$:fWlf:end-to-end 

[0152] mM<nmm 3 . sc^^^sho^iw 

[0153] *ie*(7>^1»3^*3^ri4, 0 1 2 JC^-T 
J:5(c, F c S t*^ - ^ y h*«i Lt tttt*ro F C 

p — y^icSPffc^^i^— iifcnf 5> h (error 

notificationbit) ^:^^"t"«5o CI CO 
317— ii£n H4, GFPy ^^7i/"^o»^: 
14, M * — K^^^S pare 7 — ^ KF*3 

[0 15 4] Hi 3(4, *S6Jfe(DJ»18 3^*3tf5FCS 
7-f— )V K*5«tt/3i7^- ii*atr hl:ffl^/:end-t 
o-e n d a?^^^ttlBKaSr^-*"*5Cia^«>S. Hi 
314, 07 h^WtM\<r>y y/ttOGFP*? h 17 — 

^O.— SB (N2->N5) |C*5it5GFP7l/-A(D^ii 

[0155] Hi 3*c*M-J: 5 tc, fcSGFPy^t 

^^Txy-^^t, -<7)GFP7l/-A^fftLfc 
GFP / — K 1 iC*5t^X F C S^^ y 9 X^y — frfeft 
50 ZtlKLm&^n, x9-Sr«HJLtGFP;-KlOG 
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FP7k-A»«|«50GFP7l/-A^>'^-7*- 
13^, ^7— ii*Ot'^ h (Error Noti 
fication Bit) ^1 Cli? y b^So FCS 

ISfcfcWMUfc* GFP!l>^$fi{:*GFP 

y — K 1 T-^T^ix^o Egress ffiOG FP/*- Kit 
5lJlLfcGFP7l/- AtC*5(t-5ai7— ilfcoifs' H*'* 

fcSflJJH IT E g r e s s tPJjG FPy-Flliend-t 
CGFPl/l't^««^GFPy-Fim FC 

S7^^ Kofx^^*ai:t y ^*te*>**b/^ 

^—(degradation) ^^ffif5-^^T^ 
5o *£oT, ^ CO^^— il^OtV hilFCSfx^n 

[0156] J£Jl_bo J: 5(c, m<nM$fc<Dl&m 3\^X 

5GFP7 1^— AKiSSIMS JltJG FP7 U — A^i^^ 
SrlCSo^TIS, FCS^^^hft^Utte* 

^ (c^f fc 1:^7 -ii£a 5/ h^HL #G 

F P y - K 1 "efe^X F C S«lf**fTl\ FCSfx 
^T'i7" £r=BSfcii LfcG FP7-K1 lC*5^TCOx 
7— ai*atTy h^i?^ h-T^J: 9l-Lfc<7)T\ — il 

fcotrs/h^Fcs^s^ i:^iicr/^Jico-r-<rco 

B&Ktti (end-to-end <D'<X <Z>tttiK«*3 £ 

ft£o 

[0 15 7] &*5, ±fa#**0»1«fl>RW^45t^T 
I*, y yy««tt(^G F P* j/ h 7-^±S:6jSSn5 
GF P 1/ y^7U-AS:W:6t)Kfltffofc^ _bfS 

FP^7 7^-AJ ^Ot(7)GF P7U^A7t— 
hl^LTt)Ifflt5^i:^^lt^5 0 COGFP^ 
;*;7U — Ate, il 8IC^LfcGFP7U-^ 

9 , GFP^yh!7-^^Ingr ess/^Fd^ 
Egress/- K* T*<D/^ 4:— £ fc«>l£ 

y>m^GFP^^7-n^i:t>, 

tgT-&5 0 ^<F>tzfr, «»/^IOGFP^S/h!7-^ 
IC&tf 5:7 i^— A*Si£U::^T4#te:lS£tt5 e n d- 
to-endO^OttlSia^ GFP/^71/^ 
(75 F C S 7 -f - A- K t-ttffl Lt^St^ r. t t tt 

[0158] &tz, ±.u&mM<n&m\z$>\,^xft % FC 
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Sf x 5/^^^^±C0«-G F P 7 - K 1 *>ftt>ti& 
Ct&mmt\^r^tiib^ F C Sf"x $r — £|54#aEGO 

tffi7- KtwMfS c£ t>t>^^Ay"5lfgr-*)5o Hift 
co^ti 2 *5 j: nmm^mm 3 # 3 f c s stf-wi*, 

[0159] 

£*±coj;5^ «I^Il^GFP7 
70 l/-Agigfianii\ GFP (Generic F 
rame Procedure) 7l/-A^GFP^>s/ 
b 7-^(C*5^re^f6GF P X L/-^^gf|^fc 
l^T, ifflfBGFP:7U — AtfffilBGF P7^^6i8 
e{C^t^r^J**tti^ft$tu64i'&(CifFfSG FP7U- 
Aco^ K7>f-/i/ KSr4^^-yy h^l^^: It 
FCS (Frame Check Sequence) 
Srttf; L t r iltffiEG FP71/-AOFC S7^-^ 

G F P X t/-A^ d — F7^ — KOP^^S*^ 
i» tc'MS/ — Kfgl^n^^c^ let DS*«t«FC 
st» y?sw*i7 - K-e»tt»tsM#ft< ft 

5, ^.ijajfcy— Kfc, FCS^ffStfT^f {CGFP7 
I' — A&gfff Ufc8#0 FCS <D£ *ftit TG F P X 

[0 16 0] :^GFP7^^igf^GF 

P 7 l/-^tSfl bfcm^^ftjfaGF P 7 I At?}^ 

K7^f"^ K&J^tFF C S 7 >r— A* Ktffl^TFC 
S^=c ytr&'rro FCSfx ^3MS;£r£ ibices £ 

5 t:Lf:fc^, ttOG F P 7 U'- 

J0 ttT^fcG F P X U — jMC-£<Z>P#^*T?^7 — J&*36£ LT 
VSj^ffa^WS+Sr. t&SimtteZ* JtfjfBFCSlP 
^ y^rfgiaSFC y? I^l/^T^OGF P7 

^A^gf(C^l$nS^GFP7l/-A^X7 
— j&SfcHSnfc**. ~<*>G F P 7 1-- A 
x7-«ffl^«OFC S tff^Lf;i3:£fitlfB#;0 
G F P 7 U» A6^f ICfij^t S ^ ^ A^M* L^o 
Wj:5i:ltGFP7 U-A^GFP^y h !7 — ^lC*5 
ItSEgr es s7-Ft««^<!:(a^ In 
gres sy-FiEgress/- F^f^/^it 

#0 ^4t5^7-tE g r e s s / — FMitSFC S^ 

/I- KSrttJH bfc end-to-end (O&ffi^M 
[0161] ^7t, FCSf-iy^t:J:0x7-S:«ttJ 

itGFP7 ACissgawstaMWteaffi^G f p 

i~Z> &0\Z l^tztzfr, _bfao end-to-end <D^ 
50 [0162] *5SK<7>fS 2 OG F P 7 AKiSSStttc: 
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Jifttf, G F P 7 I/ - AfiS8t*G F P 7 ^ A «:$ 
ft LT&COGF P 7 U-Atei^^et-^-r^^tCfllJ 
|BG F P 7 \s — l*<r>¥L*&^y e HE C (ext 

ension HeaderError Contro 
1) 7 4— ;i/K^iEGFP7i/- A<EaSSS«fe:*5tf 5 
HfTfitJ^Sfr^^: tD^^^ftJtaG FP7 AteiSS* 
JCA*SnfcBR^fl9f5GFP7U- — A<OFCS (Fra 
me Check Sequence) £gl-HtjfSG 
FP7 l^-A|EiS»«3a»bU***u5WiaG FP71/- 

aofcs fciWHH trcn^faG fp7 f 
C S7-f-^ Kl-ft4tSFC SWtH(#a4r#*.S ct 

S:3B^5^«*£ 6 HEC7^^ K^ICO^tg^ 
«r«l!K #GFP7^«gfi 

-A- K«r#«Lttv^tf-»*ttfcJ:orFCSoWtH(«r 

[0 16 31 tt, IOGFP7^lgigWGF 
P7U~^^Sftb^:»^J-mr|BGF P^lx-^GO^-f 
n — K^y 7*5j;(;i!BFCS7^-/l'K^^tFC 
S^£ff5 FC Sf xj/^^^^blCf t^J: 
?{CLtfc#>, teOG F P 7 I/— A$si£££ffi£> £ 
iXT^fcG FP7 — J±\z.*:<n&}fcXx-7 — i^^tt 
£a*"5T1IB£fc5. itlfBFCS^ 
m y^StCfcSFC Sfxy^lCfcl>T»©GFP 7 
U-AteiSKfi^CiS^tbS^* GFP7 U-AO^v 
-#ftWS*Lfc»-fi\ :©GFP7I/-A«**fl: 
miB F C S ^« <t 9 WtU* * JhfcffilB F C S £r 

LTStllS^coG F P 7 Is— -fe<Ei&RSfcHEi£i~5 ^ 
^r^M^L^o ^oJ:5l:LtGFP7U-A$:Egr 
ess/- K^r-^t^I £l£<fc 9, Ingress 
/ — K£ Egress/ — FO|H ±^^^-T<5^ 
7— £E g r e s s /— Ktw*5tf £ F C S 7 * y $ Id X 

vmm't'zzkfr-zjmttj:*) , fcs7^afm 

U:end~to-en dO/^(Oi4ffil^^tS 

[01641 it, FCSf-iy^fciD^^-irfta 
U:G FP7 Afi&SttaKttMtt&attatG F P 

•f 5 J: 5 Lfcfc _blBCO end-to-end CD'* 

[01 6 5] ttlEFCSWtHI^Jftr*, GFP7^ 
OttK-^V e HEC7^^ Ktf>G F P 7 

*«C05HsfeU'5>^^i:FCSO*i*#?l*G 
(x) fc#ftUfc7^-K^y^*l»|B*»ro**^^ 

^ ^ ff 5 £^ brfttifa^^^A^ i:t5CRC 
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(7>GF p ^ u — Acof c S0>*f h t ^ftfc-tiveK 
miBFCSWtmf*«t:*3tf*FCSWfH(tt, lCT 
o^(7)»i^U'v J ^^^:'r-<To^^>ft;L, miaS6» 

£#JlECR C«*lelKl::A*U ^o-K7^«;>K 
co try + 3 2tfW1WECRcaMUHlK«co<rAA 

GFP7 l/- AjEiSglEKlAA £ *LfcR*>ffJlBG FP7 

[0166] 7£&m<?>%$ 3 COGF P7U-^6^t^ 
J:*Ltf, G F P 7 l/- A^rSfl L tt^lcfflffiG F P 7 
1/-AWFCS (Frame Check Seque 
nee) ^l^y-f-xy^^ffl/^OFCSfx 
y?{Z&^X^7—1>mm£tl-fZl&&\Zlft?e i GF P7V 
— A GD#;^^ y ¥W& ft <Kfft'fe<n 7 4 —A- K(C^^— il 
^afc'y h y htSFCSfx y^/^7- a*DtTy 

? /a^y— ii*Df 5> h*i??> h^CJ:5FC S sl y 2 
Cfc^^OG F P 7 V- AftiSSRatCfiiSSttS^* 
GF.P7l/-A(7)X7-«W^ixfci^, ffjfBGFP 
— AfegSSHir-f ^ffifiaGF P Afii*2K«ic*5 
Hfl-S $ tit F C S $r#4 L TMIBft (D G F P7U 

E g r e s silO^GF P 7 l» — A m^^^X^ J — 51^0 
fc*SX ht7>#^>{-ct^>T end— t o— end C0^^^(7)tt 

I?, X7-I^Df y h^FCSf xs/^^^rlCt, ^ 
[0167] itfJfBG FP7 l^ — A l,Xn % ^?)G F 

WtBttB^y^Wrt^S par e 7-*—^ KO 

[0168] ^7t, GFP7^Ai:lT, GFP^^ 
40 h 17 — ^P^lOIngress/ — Ki»bE g r e s s / 

ffi^*>s 0 :ogfp^7u-aii, y/^SScw 

GFP^y h !7-^J^^(Ct>^ y^a*, >/Uf 

ls-J*Xfot) , HJtWffiOGFP^y ^ 
ICiStJ' 5 7 l/ - AfiSic js^r ^ 4 5 e n d - 

t o-e n d<7>/^<7)f£f£^E£:> GFP^7l/-A 
50 (75 F C S7^f^ F«rttfflLt»at5- tt^mtti: 
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So 

[0 16 9] WISGF U'-AfcajSHfc, E 

thernet, POS (Packet Over S 
ONET) y h J7 — ^ ft4*S£ ^5 £ 

fgT'&So S> h P — 9 t ITE thernetft 

/^/r^ hrttb^^f-^ oT^LOE thernetCOEt 
h e r n e t ~7 U" — .A ft^t-iS LTI(/)E t h e r n e t 
7 U— Aff)^ P — K^fe'^S'.hftffitfJU -^/^^ 
^ h^rGF P 7 U — AiT^-Y K7>f-^ KicftttL 

GFP7^A8a«o/^y F»H*»:J: 
orr. copo scohd lc7^a«it:^hd 

L C 7 I/- p - K^b^^ y h trttU L» 

& y h=S:GFP7 u — M,<D^<^ p-K7^ — Kfcft 
*ftLTGF P*s> h!7-^^ffi"TSr £r2*^£So ffir 

l^ffJlE-^^^y h7-^^7U-Ai^^t^^ 
h !7 — Kftfift*"t*S£ ^ I- iotff^ 
ixS B 

[0 17 0] ^fc, fflEG F P 7 l/-AeSKtt^G F 
P 7 U — AiSfS^lfc^G F P 7 I AftG FP^^ h 7 

-?\zmm-tzm-€r^te* gfp*s/F7-^ic^^ 

GF P 7 U — AftlR^-fSO S I #SS^7VK7^ lSco 
7 ^Af*)5 U"<-^ 1 7^AlcSdEGF P71/-A 
ftftttU :oGFP7^ A*rft»LfcU>rtl 7 i" 
-AtG F P 7 Iz-AKaKiOiaftB**- 
GFP^y h^-^(^fft^J:pM5ri:^T^ 

So c^o s i ts^f/uof i li: trii, sone 

T (Synchronous Optical NET 
work) , OTN (Optical Transpo 
r t Network) ^ft/B V N S £ j&*«riBT? $)6«> 
fitrlS^lS^ UtSONET^rffl^Si^lCft, GFP 

7 U — A^ff ^££12, SONET(?)SONET7l J* 

O^-f KtG F P 7 l/-AS:»» L, -^GFP7 
l/-^i:»ttUSONET7l^-AS:GF P^S> h7 

OTN^^5i§Cli GFP7l/-Aaflt?8tt, 
OTNWf^^7 y /< — 7 l/-^^^ K"^foS 
OPUk (Optical channel payl 
o a d unit) CGFP7U'-AS:ft*U ^COG 
F P 7 Iz-^^MLtf^^^^ !7 W-^^rG 

fp*^ 7-?\zmm-tzz£frx^z>o 

[0171] #389!<7>#G F P 7 U — J+m&jjfe 

(aoTt)> ilS^^S^^G F P 7 I/- AgiSgfi 

[mi] *«wo*js(7^ibi la^GF P7U-A 

(E&KIE&J: ^ft^SGFP^s' h j7-*o— ff'Jft 
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[12] ^mcoMM<o^mi l-J:5GF P 7 t A 

■ [0 3 1 WS^^i^H m6GFP7- K 

[04] JDA#*y h — ^^b^ -tfrttry 

^ oa-lf y h ft** Ut G F P 7 l 

GFP^y h !7-^^lt±l^ix5i^(7)GF P/ — K<7) 

70 [05] GFP^yh7"^^GFP7^A^j 

^ h E7 — G FP /— KO±4»^ 
ft^"t"7 u — -y — hT'^So 
[0 6] ##9J(fc*KOflg1»l l-*5tfS F C S£JS* 

[0 7] MPJ^l^H i^ltoFCS7^- 
^ Kftffil^fc end— to— end (D/^^ (^ttfMlEL^ft 

[0 8] ^mm<omm<oj^m2 i^i^fcss^j? 

20 *ffi0>8H»ft^+0T?*5. 

[09] ■ GFP7l/-AOFCSM^-^5'hi^ 
OrtS&^-rWft^^F (x) fcRfi^JBstL (x) 

[010] FC S©«-*I^Tffl^f)K5CRCj« 
H 13 ft ^ -TlHl 0 T* & S . 
[011] &&m<VMM<DMn ZlOStfZ) F C SSffl- 

g^ft/7tir^5 e 

[012] ^0j(7)^i^i3ic^prti$n5 
3:7— aiSatrsx hft/Ttit^5. 

[013] *^OlMI3l:^tSFCS7^ 
— /t" K*5«fcV3L9— afi*atf ^ h^t s te n d - t o — 
e n dO'<;*<DtttBRmft«^**BT*>S. 

[0 14] GFPCO^n hny^^^^ft^tUT^ 

So 

[01 5] GFP<^i*7^7t-7^ hft^-t" 
0T-*>S o 

[016] GFP7 U — J*<n^ #<T>7 ar — 

hft^-r0-r-<$bSo 

[017] G F P7 U-A^>f B-Fxyr©7t 

-75/ hft/Ttir^So 

[018] GFP7 — A CDF C S7vf-;l/ K(7)7t 

[019] GFP^^fyhto#^^7 U — A(C^5 

[0 2 0] GFP!) y^7^- -A&tf S^-Y 

[02 1] tt^FCSW-yS' hf^ft^ti 
T-*?So 
[»*oRBl 

5<3 1, N1—N7 GFP/ — F (GFP71 A$5i£3£ 
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g) 

13 GFP71 — — (FCS^Rg 
FCSfx^ft, FCS 
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i 6 gtsifrdPfesas (tsiffliMi^t) 

fctJ3M&) 

D 0 ~D31 fJ^^^ 



[Hi] 




[12] 



[H5] 



GFP>- K1 



i 





J 5 






^FP 




r 5 




GFP. 







f START) 



SONET 



1 



-T1 



GFP?l/-A*tt)tfl K 12 



I 



i 



I 



}~T4 
T5 



-T7 



I 



I 



I 



C END J 
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[13] 



GPF J-t**\ 



16- 



11 



NW 
IF 



Si' 



7 ^ 
12 



IFSP 



Air h 
IF® 



W,15 



19 



*-5 



^14 



13 



GFP 



[H4] 



[16] 



( startI 



1 ~ 



^S1 



I 



a-^yhi:Type x tHECt 



D ST MACs DP, 
Egr a a a Por t £[515e 



X 



DP, SP. D ST MAC 
SRC MAC*teg^«J^W«Ctt-» 



S2 

S3 
S4 
U~S5 



TTL»»iffife«; h 



I 



J— -S6 
^~-S7 



T 



i 



S9 
S10 



I 



[]~S11 



GFP^U-A^SONET T~S12 



I 



^S13 



( END ) 



48 2B 2B 2B 



4B 



Payload Header 



[87] 

Link based PM path bas f PM Transmission Link 



N2 



PM N4 PW PM 



[010] 



Din 
EXOR 



1 G(x)= 





Do 






Di 






D2 




D31 













Sgix l -gox°+gix 1 + + g32x 32 



(25) 



4#IH 2002-199042 



[08] 



[09] 



4B 2B 2B 



2B 



"S 

31 



o 



^ffernce 



4B 



Generation/Check ^/ 



Recalculation 



| Former FCS] 



x 32 F(x) 



F(x 


) 


0 — 0 




xtto 


32bit 


k32bit 






1—1 


0-0 1 


i L(x) i 


■ > 


i F(x) 


1 FCS 



v cne>©faS:G (x) T 
FCS 



— V 

x 32 F(x)+FCS(x) 



[Hill 



X 32 (x p (x e T(x)+E(x))+P(x))+FCS 



(FCS*1W) 



FCSjW 











|T(x) 


E(x) 


P(x) 


FCS „ 


i 32bit 


ebit 


pbit 


32bit 


Ljw_ 




P(x) 


FCSnew '; 




x (3 H(E'(x)-E) 


>» ! 










• 6—6 


E'(x)-E(x) 


0 — 






ebit 


! . p+32b!t 


' : 




~ j ; 


T(x) 


E'M 


P(*) 


|FCSnew| 



T (x) :TypettHEC 
E(x) :Extentiont 

t HEC (Miffi) 
E*(x) : Extent iont 

k tHEC (K8rfi) 

P (x) rPayioad Field 
FCS : EftnliFCS 
FCSnew : Etf&FCS 



FCSt 
Crl^G (x) T§]ofc£<P 
*Jflg =» FCSnew 




[012] 

Error Notification Bit ] 












. r'v. 


are Header 


•h- 


X 

■ o> 


•''•V:-: L^.-^v 
•v-':--IJ>/.- 

'•"V. c# 
• ; VA: : *cn : - : .^:' 

ci ; ; 


ehsion HE( 


o 






•-.v.-'iLtJ 


ISct 



^ o * 



4B 



CO 

o 



[Hi 3] 

Link based PM P alh based PM Transmission Link 



7 — ' N 

) Deqradation 

N2 

7 



I Ddseu rro ■ y 

radation ^ N4 p ' M /fl PM 



PM 



GFP Frame Error notification bit 



(26) 



4#0B 2002-199042 





[B 


14] 




Ethernet 


HDLC 


Token Ring 


Other L2 


GFP Payload Dependent 


Paytoad Independent Xj^X£v^$ 


SONET 


OPU-k 











1 5] 



Octets 
4-65535 



Core Header 



Payioad Area 



FCS 
(Option a!) 



Octet 

Transmission 
Order 



Bits 8 7 6 5 4 3 2 1 
Bit Transmission Order 



Bits 



Octet # 


[[ 


ill 6] 


1 


PU 


<15: 08> 


2 


PU 


<07:00> 


3 


cHEC 


<15:08> 


4 


cHEC 


<07:00> 



8 7 6 5 4 3 2 1 
Bit Transmission Order 



Octet # 


[ 


m i 8 ] 


1 




<31:24> 


2 


FCS 


<23:16> 


3 


FCS 


<15:08> 


4 


1 FCS 


<07:00> 



Bits 



Octet 

Transmission 
Order 



8 7 6 5 4 3 2 1 
Bit Transmission Order 



Octet 

Transmission 
Order 



Octets 
45X^64 



0 to 65535-X 



im 1 7 1 



Payload Header 



Payload 
(Information) 



Bits 8 7 6 5 4 3 2^ 1 
Bit Transmission Order 



[119] 



Octet 

Transmission 
Order 



Octet # 




1 


Type <1 5: 08> 




2 


Type <07: oo> 




3 


tHEC <15:08> 




4 


tHEC <07:00> 




5 


DP<03;00> SP<03:00> 




6 


Spare <07:00> 




7 


eHEC <15:08> 




8 


eHEC <07:00> 




Bits 


8 7 6 5 4 3 2 1 


Bit Transmission Order 
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